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WHERE YOU CAN 
USE IT 

PERFECT IN CONSTRUC- 
TION and HOST DURABLE 




Complete For 

$1.50 



EVERY LIGHT GUARANTEED - -WRITE FOR ONE TODAY 

ALTON MFG. CO. 

Agents Wanted in Every City 1 1 East 22 d Street, New York 



Founded by Mathew Cany, 17*5, 

.1 Ihaw it r Tuttrh with Three t'cnttfrfc* 

m FIOlSEEE LNDUSTfflAL PLBU SUERS OF AMERICA. 

HENRY CAREY BAIRD & CO. 

Industrial Publishers, Booksellers and I importers, 
B1 U Walnut Street* Philadelphia, Pa., If. S* A* 

tj r'iHir New ami Re risetl Catalogue of Practical awt 
Scieumc ii*#>k^94pag€#, { Feb, to, atom; t atetk^m 

of Chemical Techn.olmf\f ami (renmil Cite mwtry, Julu 1, 
1905 { Nw a mi Up-in-Da te j ; a t Vr faloa uc t >f lb *t to * n i Me I - 
aHurau, Mi/iitiff, Prwpectitty, Minerabwi, Geology* Ax 
saytnfK Anttlyti*, etc.; a Cataltnjue of Rank# on &t*am 
and P?ic £fc-am iifitfitte. Machinery* etc.; aj atabufm**/ 




in$ crcry Itrancit of sconce ttpfdt - . .. 

■Ctwl fre*' fif to ctwf fjfl.fi Nt miy port of the i o/ifti 

Vn« trddrtw, 

{^“Please State the Subjects in Which Interested 

K GTdtPfFosltirr el Practical ifti ScEeniifEc lufurm-atiun. 

Qntiofthc. FuUfuU Fn:-ik&*t tool Vnluabh Uttmf- 

ItfKih-xttf the f \ i h r f mfn</>r to Kreryprttciicai Nat*. 

SIXTEENTH THOUSAND, 1’KICE. $Z*00 

Fr&e ol Postage to any Address Id the W orld. 

The Techno-Chemical Receipt Book: 

Contaf n i ng So vyral Tbnnsa ml litveipte , ewerf p g tin? L&* wt , 
most Iiupnrlaftl bttid Lpn^t T'm^FuI Discoveries in Chenilrii! 
Ttt.’hnnUmy, nnd Gu-ir Practical Appliratlon in the Art* amt 
tlLH industries. lilted chiefly from (In? German of Dip 
W( nr tier, HI suer, ileintx, Miemlnnki, Jacobisen, KoHer, and 
|[olD 7 .^rUn^ f with additions by MriUl&m T lira not- and 
wiliL im tl/Wahl, Ph D, ( Held, L Secretary of the Franklm 
Institute. Illufrt rated by 7FI engravings, one Tnltmie, over#*? 
pa so*, llbno, elegantly bound in wcarl^t cloth, glib closely 
P r(o I sd, Containing an Immense amount and n great variety 
of n>a+-er. 

ir^tprkr, of tx&Utyt ht mr?/ fnlrlrtmt in tiw 

irurWi 

ct j rv'ir’rwp - of ,>2 pttffe# /chmeiitit the fnlt Tahiti nt 
Coni f: ulm tf ffifa fm/jortirrif hunk, wut. f '*{ utnil I'm; a/ 
■pemtatf* to anttanc in (t»tf jtarl of the World irhtuciUfnr- 
fti/th it 'm ntktresn. 

II K N 11 Y C'AFPV 0 AI 1U) & CO*. 

Industrial PulilL^horYi, BoHikucUerp- a nr! ImiAortera, 



Send $1.00 now 

For Our New Book 



HOW TO 




and DENATURE IT 

By F. B. VYRIGHT 

From Potatoes, Beets, Corn, Pice, Cereals, 
Molasses and other Farm Products 

QlTC-r; full Instruct lOm* and shfswn stdl* ncccaaary. 

rw CONT fists: 

1 Ak'tdml, IfH various fnrms ami uoim’ds, 

2 Maahiiig, cnulUu; iiirni fncm*ntatlnn in HPnenil 

ii DlfiUlliuiL'J], ainiplu fnitiinf the production nf Al- 
i-nhoi frotii Hint:, 
t Mulling. 

6 Akuhol from PotalbcH* maBhlUg^ fcnOLfUtaUJiti, dlstlUa- 

tlona. Contknunua aUll^ 

@ Alontml from Grain, 

7 AlCnvhnl from I^CC Ei, 

« alcohol fr"iu Sorghum and Jlohienes. 
is lienaSurod Alcohol writ tS Coiiniierclal U«or, 

10 Ah-oh^lem^tery. Index. 

Postpaid «n receipt of price 

SPON <§b CHAMBERLAIN 

123PM Liberty Street New York 



DECEMBER, 1906 



POPULAR MECHANICS 

160 WASHINGTON ST., CHICAGO, l. S. A. 

H, H- WINDSOR, I i l t t EDITOR 



SUBSCRIPTION, $LOO PER YEAR 

MAILED POSTAGE FULLY PREPAID TO ANY 
ADDRESS IN THE WORLD 



Ail subscriptions ate discontinued at expiration 
Please examine the date printed on your ^wrapper 



ftbliiW M'jithJy hr popular mechanics compact 
Entered u h.Ait nmU-r i>t th« wiurf l-Luhi n 1L1 j/tiilollk -* »i Chieiiu, ill. 



Cittern Advertising Office, : T 1€ Nassau St,, New York 



CONTENTS 



AUTOMOBILE HOSPITAL ..CARAVAN.. .,., .150 3 



500- FOOT CONCRETE CHIMNEY FALLS 121 


SalLun 9m Controlled,..,. 

Propustjtl AuLu Toll Redid. ............. 


,.,,.,1204 
1204 


FLOODING A CITY JTO FLOAT A ST 


IIP . .1204 


A 11a - leal M ysterv 


1205 


Niagara Ituns Syracuae Car^ . , . ..... 


.1255 


LiineTi Car, 


1 ja5 


TEST SHOT WITH TORPEDO 


. . .1206 


Peary Hu Ida North Pole hee+ird, , . , , . 


.120(5 


The Atlantic Pity A eeid« : nt 


\'\2WA 


Pig i.nacls of Cotton 


.120(5 


AIR PROPELLERS ON LAND 

WATER. _ . 


AND 

1207 


Traveling Chkken Show. 


1207 


GREATEST AIRSHIP EVER BUILT- 


1203 


Meehan irul Potato Peeler. ....... ... 


. . . . . A2m 


AnUirnqtlo ihiril HhnIUor, , r , 


.1203 



ILillrqiid Aiitinduns Grccnliuuse . . _120!> 




NEW SYSTEM OF CONCRETE FLOORS l .ln 

cW for Pulm..,. ....... Aim 

Chance ton In von tors. 12 hi 

WILL WIRELESS LOCOMOTION SOLVE 
PROBLEM OF AERIAL NAVtGAl ION7J2U 

SIMPLE NEW TYPE COMPOSING MA- 

CH INE 1:112 

Cost of Digging Coal... , 1212 

T . a 1‘g.est -I V*i ic rate Kt an * 3 p ti n ■ m th c- W i if Id , . 1 2 T - 
Automatic Spring "FinderT - ■ , - .7, 7 .K1J 

RAPID DEVELOPMENT OF THE MARINE 

STEAM TURBINE . ... ■ 1212 

Rubier from Wheat ■ . 1213 

TESTING IN THE UNDERWRITERS' 

LABORATORIES .,,^..1214 

English Chains Pest. , , , .T. ■ 1215 

Dike Stea rm- r After Collision, ....... .1216 

Bhtp with Ice Canto Will Not Sink, . I 7 77li!l6 

U. S. S. SUBMARINE BOAT ‘ ADDER". . -1217 

Regulations for Denatured Alcohol ..,.1217 

bloodless dueling with wax bul* 



LETS m s 

Submarine Sign al System Adopted - . .1 2 IS 

MAKING ALCOHOL FROM SAWDUST. ,.12111 

Roof Tanka In London . , . ........ 122(1 

INSTALLATION OF LARGE OIL EN- 
GINES 

\CRzA LQLNJO__C AR_.EE REAL , 12 22 

Prevents S tde 8 It p> ■ ■ i An toa. .. ,1224 



May Tunnel Irlah Sea 


.,12^4 


Limitations of Aerial Elmy 


...1224 


HroriEing Picture Frames , . , 


...1221 


THE WORLD’S GREATEST FIGHTING 


MACHINE 


. . 1 13! SS 


AIRSHIP INSECT SHAPED - 


..1236 


Bicyc le f la nod A rnbu lan ce . ^. . . , .j,*,. , * , 


,,.1220 


Telautdgrritih for Bnulc shins 


. .,1226 


S u birta rlne t 'c vl! Mining in N ova Scot i a . . 


1227 



America f jtiEitls In Coal Product leu , .1227 

HIGHEST OFFICE BUILDING IN THE 

WORL D .... . 1227 

HALF-MILLIO N -POUND LOCO MOTIVE.. . 1228 

■( r-i-i 'I i : 1 1 ■ ICi i i i.--s in Coal Mine* 122S 

\ aried Vues o f C ement a , . , . . I22B 

POWER HOUSE |N A CAVE. „ 1223 

New York Has Largest Gas-Holder .1230 

Famous L.jyli i hinis-, During riim-m . . , . 

FIRST ENTIRE CONCRETE BUILDING 

IN CHICAGO .... .,... ...1131 

A MERICAN STEAM MOTOR COACN 1^12 

Beat Maps Made In Germany , 1222 

SIX-STORY CONCRETE BUILDING TIPS 

W ITHOU T C RACK IN G . ... , _ . ISBH 

Railroad Company Star ts a Sc hoo l'. . ,123a 

TALL TELEPH ONE POL E , ,12 3a 

BIGGEST GRAIN CARGO EVER LOADED..1234 

F low Ing w It b a n An tomob lie 1234 

O i n c re t c I ’rei gh i DTpo t at Los Angeles 7 1 235 
Paper trom i^at ,.,777 ... . , 035 

BRIDGE OF | ,800- FT. SPAN ACROSS THE 

ST. LAWRENCE .,1235 

Keening Cream Without lee, ...... ,•*„ , . , , . . 1234 

MACHI NE C L EA NS BRICK 1236 

MECHANICS FOR YOUNG AMERICA— 

A Singing Telephone. , „ ,12 52 

Poor Opener for F ti rn ncc. . , . , „ .1'!: ^' 

Writing with .Electric! tv . . , I ■ . , . . ..Ij6 £ 

To Lnivt Away I in^'s 1 2&2 

How to BulLi \i ToboKi^ait SToiL ... ..... . '12a3 

AulbnimtirTnriift Qi'via-K I ■ 1 1 ... .@1 



SHOP NOTES. 



old ni-ma ; seiui ... 

To P’rojo Winrlmvji 


^1237 
. 1 237 


Electrically Operated Hd tc Tiny , , . 


.1237 


Imn raved Sol^ enng Furnace, 


, 1237 


Device for He moving Reaper Knives...... 


.1238 


Device for Regulating Rack Pressure 


. 1338 


I draughtsman s Center 


,123S 


Making nncT UooinTg a FI 5- Ton i Listing. . T . 




Pounding in Engine 


.1230 


1 1 om< aal e Fig Tor Tr u mg f lom mut. it or h . 


. 123ft 


MiLfhlm for Testing J lard mss. 


.1240 


Pi o w u i M ti K e it Sc l f- h ea t i n ft Hi f i d er l n g 1 ran 


.1240 


Afs-Eilcnc Tester for liggs. 


Am 


Clarifying Rain Water . 


.1241 


Mystery Device For Show Window.... 


, 1341 


Sa w S eUl n g T no! a 


1341 


ItotiLting Connecting Rod-.., 


1 2 Pi 


Centering Large A relics 


. 1242 


To Drill Small Holes in Glass. 


. ;2_L3 


.Home-Made Draft Gauge. 




Hydraulic St ullmg Box.. 


1 ,J 4 f 


Fr ic tlori 1 1 pc W rent 3 1 


. 1244 


S ten in Hi *ftcn.s t '1 1 nk ptb . 




T ’sing a New Mle tin Babbitt. 


.1214 


ClrcnlnMnE Device for GaB Plnglnes. . , . . . . 


t- l -feT& 

T7TS 


1 .ubHcate I.rig Bolts, 


, 1245 


Haw to ..Maku a Buffer and Grinder,, 


. [215 


A Good Soldering Acid .................... 


.1216 


Difference Between a 2-Cycle and a 4-Cycle 

Oiia Engine ... . . . ... . ........ 1346 


Whv Boiler Mail -Holes Are Made EIHmlcal. 


.1347 


A Device for Itnisintf A utdmobl lea. ...... . 


. 1247 


WJtv 1 a lt Lacing Hinge Joint 


1-4S 


( In uge for Piston-Rod Threads, ............ 


.1248 


Plow to Make a ForLabtc Rc-n D u L fit . . ... 


T2PS 


The A touse of Va 1 ves . , 


1,H!1 


Machine for Finishing CrankKliafts 

To Find the Horsepower Produced or Con 
su med In Any Machine 


.1250 

.1251 



Any News Dealer la the United States can Supply You With Popular Mechanics Each Month 







g>TARRETT 
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arc accurate time and labor saving devices for meeting 
mechanical needs — short cuts through mechanical difficulties they are recog- 
nized by amateur and professional mechanics as the standard for accuracy, 
workmanship, design and finish. Send for free Catalogue No. 17 A P, of the 
largest line of fine mechanical tools. 



THE L. S. STARRETT CO., ATHOL, MASS., U. S. A. 
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THE MO. 41 BENCH; ALSO MAM WITHOUT CABINET 
Write for Catalog and Prices 



GRAND RAPIDS HAND 
SCREW CO. 

14 6 South Ionia Street 



Grand Rapids * - Michigan 

Largest Manufacturers of Manual Training a ad Maine 
Benches in the World. 



Ifc'sifJenre of W. T t Ashford, Atlanta * Go. 
Supplied by Kewanee IVatcr System 



WATER 

For Your Country Home 

A SATISFACTORY water supply makes life 
lti the country worth living It is now possi- 
ble 10 have alt the conveniences and comforts 
offered by any city water supply,. You may 
hare plenty of water delivered under strong 
pressure to your bathroom, kitchen, laundry, stable, 
lawn,— wherever it is desired. This service will be all 
ytiUF own and there will not he one cem to pay for 
water bills if you install 

The Kewanee Water System 

The KEWANEE System consists ■ imply of having 
in air tight Steel Kewanee tank located in the cellar Or 
buried in the ground. Water from the well, cistern* 
spring, lake or other natural source is pumped into (his 
tank. The air cannot escape and is compressed by the 
nultt 1 , A flood average pressure is 40 pounds* which 
■w ill raise the water about 9,1 feet. 

The Kewanee Pneumatic Tank 

rests cm &ulid ground where it can do no damage. It is 
made uf steel so that it will last indefinitely. It is pro- 
tected from extremes id weather, insuring a frost proof 
water system in the winter and doing away with warm, 
stagnant water m the summer. No attic tank to crack 
the ceilings, or flood the house. No elevated tank to 
freeze, blow over or collapse. 

Over 5,t.3fni K rwanee OufyffcnotPin ftiwwesgful 
t>]ierotUm. iCvery out Jit {juaranteed to y 1 lit 
perfect service. 

Write for Catalogue No. 14, which explains every- 
thing and tells where Kewanee Outfits may be found in 
your State, It's free if you mention Popular Mechanics. 

Kewanee Water Supply Co. 



Drawer P 



KEWANEE, ILL. 



Now Y«rk CE+y Office, WI No. 32 flr^dway 
Telephone Wo. 2723 Brood 

Address correspondence to Kewanee OfEee 
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This One 



GIANT 

Heater 

Will fit any parlor lamp, gas-jet or 
niantgf hqrn^r. U^uirpti no more 
Oil or £jas than you ordinarily use 
and does not lesson the volume of 
fit-lit; it simply uiilD.es the boat that 
ordinarily go&s to waste. 



Will Meat Ordinary 
Room Comfortably 
in Zero Weather. 



On Gas-Jft- 



The Glftnt Ifenter Is a soEeiilifp 'ally constructed brass £lolj« 
that aeeumulHtos , IntansiHes and nuliatee the beat naturally 
created an burning your lamp or pas -jet. It causes a elrrubi- 
tioo. or hEf, heat 1 out tbs bottom of the 
room equally with the top. No odor, 
dust, ashes or trouble. You can heuE 
any rowii, office or den* warm baby’s 
food. waroi a^havinff water or make tea 
Or coffee, and you can do ihefie things 
cj ulckly* for the heat E$ Intense. 

HEATER of dft cf| 
Polished liras*, JHaiJU* 
HEATER, Brass, C.-'i /\/\ 
Nickel-Plated , -DU* 

All charge# prepaid and natUf ac- 
tum guaranteed. 

If nett suited we iff U- refund money 
if If cater is returned in ten day*. 

Order to-day. 

GIANT HEATER COMPANY* 
127 Monmouth. Street, 
SPRINGFIELD, - MASS, 



On Rten-d Wide Lamp. 
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656 “Pages 



$10,000 
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Worth of Experience 
for $1 

Positively the Greatest Book Value 
Ever Offered Manufacturers, Engi- 
neers, Mechanics and Everyone 
— Using Tools = 



THE PRACTICAL EXPERIENCE OF HUNDREDS OF 
EXPERTS CONDENSED IN THREE VOLUMES 

Popular Mechanics Shop Notes Series 



$1 



VOL- I, 1905— 200 Pages, 510 Articles, 385 Illustrations 
VOL, 2, 1906—228 Pages* 667 Articles, 500 Illustrations 
VOL. 3 P 1907“ 228 Pages, 658 Articles, 580 Illustrations 

SINGLE VOLUMES SO CENTS EACH 

"A Gold Mine of Information." " Hus Already Beeii Worth $50 in. Me.** 
"Either oi the Volume* Worth IS of any Man's Money." "Book* for Emergen tit:!,-" 

The Three Volumes in a Neat Case. 656 Pages, 
1,335 Articles, 1,465 Illustrations 



$1 



Boolts for Emergencies 



Can be supplied by any Newsdealer in the United States, or will 
be sent Express Charges Prepaid on receipt of One Dollar, 



POPULAR MECHANICS 



CHICAGO 





BUILT vTO BAKE 

Will lou Let Us Place a TOLMAN Range in Lour Home? 



LET US SEND 

Money 

Saving 



YOU OUR 

Free 

Catalog 



O UU now catalog shows % complete Hue of over ino styles and slws of Stoves and Rusiges, „ prices which merit 
your attention If you are In the market for our foods. It contains Stoves and Ranges of the very latest 
styles, for all kinds of fuel, an 1 tells how we sell direct to you fromnurewn factory at wholesale prices ; furth- 
ermore^ how Wo ship oil trial at our rhk, It gives many valuable cooking recipes, and is lilled with practical stove 
talk from cover to cover* If you think $15 to$*Q worth saving, don’t buy until you have heard from us, 



HERE IS WHAT YOU GAIN BY BUYINO A “TOLMAN” 



l r A Stave which will live enough fuel io pay for itself in 
less tl? an a year, 

2. A Stove guaranteed TEN YEARS, mi will Earn & lifetime. 

3. You save $15 10 $40 by buying oi u». 

4. We (hip tn you, subject ro yflnr esSfflinilion, a range or 
stove, of tfi6 WT^I hi{jh€#t tjtxidc, and you pay the eery 



frurpsf )>r(W, because we are actual manufact- 

urers, and therefore save you all jobbers’ and dealer a 1 

prnfiis, 

5. When you receive your purchase it it all ready to set up 
for ute, No experience required, You can do the work 
yourself in a very abort time* 



WE GCARAJNTEE SAFE DELIVERY AKD SHIP ON 

ONE YEAR DECISION TRIAL 

Thin "Decision Trial** ia an interesting part oi rmr proposition, arui yon owe it to yourself to read about It in oar catalog. 
It Sen proposition which w« make, so as to back up all the matements mode herewith. Wh want tn prove to yen that you 
cannot buy a better etove or range than the "TO LJH AN" at any price. 

Tol in an m.ug'es koep lire «-i whit pA/e end purr, i>|d you, ever consider what an advantage and cawing tbia 

would be 1 ? Why have the housewife get break fast over a disagreeable "cook stove” In a cold room, where the w-a&er even 
may be ftmen, when with a "TO Lin A,N" the hmiKPWnrk would hen plpwaure? 

it will pay you to send for our catalog, and look over our hue before buying elsewhere, You should read what actual 
uraru eay about " TOLU AS.** We can save you many dollars and It la to your own advantage, If interested, 

SEND POSTAL FOR CATALOG "G 11 

It will t>c seat you free and yon ore under no obligations to buy whatever. 



SEND TODAY 

NOW 



JUDSON A. TOLMAN CO. ” 5 riT 






THOUSCR3 HANSERS 60CDF0RM 
FLEXIBLE ClAMf* FTtS THICK ORTHIH- 



ktm LtHtO 



Many Merchants 

ha to our goods In stock, but 
you may um readily find 
them Send order to us, then 
you will receive rho genuine 
Goodform " equipments 
through tbfl local merchant 
or from us by prepaid ex- 
press, Sol d Alas 1 Jy or insets. 



Ha^c 



•0 41 



coat pan at* 
NO. Ei 

NICKEL PLATED 



NICKEL 
PLATED * 
£5* 4 FORD 



DELIVERED 

FOf? TME PRICE 



FOLDED 35+3 FOR *1 



Get the Genuine “Goodtorm” 

DOTH men and women like the ‘“Cioodform" Closet Sets. They save trouble 
dB “* and expense of pressing garments, retaining the shape and form; they in- 
crease the capacity of closets; every garment is instantly get-at-able. Yon will 
wonder how you ever did without it; for it s a joy every day in the year. 



"GoodJorm'* Set tor Men 
$4.50, delivered. 

6 Coat Hangers, No. 21. adjustable. 
G Trousers Hang'T!i,No.41 F cloth lined 
1 each Shelf Bar and Door Loop. 

3 Shoe Kail, No, 27. 



”Goodform” Set for Ladles 
$3.00. delivered. 

6 Coat Hangers, No. 21, adjustable. 
6 Skirt Hangers, adjustable. 

1 each Shelf Bar and Door Loop* 

1 Shot Kail, No. 27. 



I Kn«w Ha Would Like IfV 



All nickel plated. In attractive enameled boxes, especially right for Christ* 
mas. Remember we deliver for the price* 



Accept no su bg 1 3 1 u tes. (let tbe pent] t ne. Every article In the "Good form 1 * 
Seis is superior to anything of he kind; If not, send anything or everything 
hack and money will he refunded. For year* "Goodfom" Steta have been a 
favorite with gift buyers. Our experience and perfect equipmeu tenable us to 
handle the holiday trade promptly. Your order will have quick end careful 
aileutiOEL Booklet free. 

CHICAGO FORM COMPANY, ao&ftWm 



00 00 FORM SHOE RAIL NO. If 
frfttEMT PEHQMNC 



FOLDED 



2165 



2875 



2157 

2140 

1 a m\& , ‘i * 



2320 



Diamonds on Credit 

Here are a few exquisite articles of choicest quality from 
our enormous stock of jewelry. 

Any honest person can open an account on our regular easy 
terms: 20 i down, lOf, per month 

Order by number from the illustrations, or send for catalog 
if wider selection is desired. We will ship for examination. If 
you do not find out goods a finer value than your home dealer 
can furnish, send them back. 

If perfectly satisfied, pay to the express agent one-fifth of 
the price and remit the balance to us in eight equal mom hi v 
payments. We pay all transportation charges. Every diamond 
is guaranteed and is exchangeable at full price for more expensive 
goods. Bank references upon request. Ask for Catalogue No.3 

J. M. LYON &, CO. Established IBM. 

7 1-73 NASSAU STREET, - * NEWVOftK 

2565 — Lion Signet Ring, , 9.00 

2341- Cluster Ring, 12 Diamonds and Opal 20,00 

2165 — Flat Belcher Diamond Ring,,..,., ,,125,00 

2145 -Tiffany Diamond Ring 40.00 

2157 Flat Belcher Diamond Ring 2n.G0 

2140 Hoop Ring, 2 Diamonds and Ruby.*..,.* 00.00 
\ * 2675 Open Face Watch, gold filled 

\ _ case,. 15.00 jjjfev 

J $ 2520— Engraved Belcher Diamond y* mj(P* 

C W King , 200.00 if mS}® 

) 2149 Tiffany Diamond Ring ...... 250.00 £^Kn9| 

2 3l 5 Lion’s Head Ring, ruby eyes, jjaKBKIW . 

diamond in mouih. 35.00 STT C-Wfc 



$ 9.00 
20.00 

125.00 

40.00 

25.00 
00 00 



preame mention Popular Mechanics when writing to advertiser*. 
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FREE 

HANDBOOKS 



W E have been able to secure a special edition of handbooks on a wide range 
of practical and useful subjects. Handsomely bound in Art Buckram, 
they cannot be bought anywhere else at any price. We want you to sub- 
scribe to the TECHNICAL WORLD MAGAZINE regularly for the next twelve months* 
Here is our offer : To those sending us their subscription with $1,00 before 

Jan, 1st we will mail the magazine every month for one year, and in addition 
send FREE your choice of any one of these valuable handbooks listed in the 
coupon. These handbooks of 64 to 96 pages each contain a fund of practical, 
authoritative information on the subjects treated. Each handbook is profusely 
illustrated with full page diagrams, half-tone cuts, 
line drawings, etc. Size of page, *1 x 9 inches, 

ORDER BEFORE JANUARY* 1907 

TECHNICAL 

W O R L 
MAGAZINE 

feDiitat Jin. UH'tie »rke >1 Ik TECHNICAL frOKLD IAGAZ1NE will k U M Ikytir 

New 



Fresh 



Vigorous 



Inspiring 



Q A new publication with a new field, different from 
all other magazines. Everything is told Ja a simple 
and interesting way, by able writers, and ia folly 
illustrated with photographs from life, Appeals to 
every one who want? to knew hoy and why things 
are done. It appeals especially to those who desire to 
keep posted on the latest things in science, id vent ion 
and engineering, Ninety-nine peoples on tot a hundred 
have some mechanical bent, or at least &ta interested 
to some extent In engineering matters. They may not 
be trained in engineering or in the use of machinery, 
but they like to talk intelligently about such, matters, 
and, above all, to iffidifitand them. 

If yon a^e awake, alert, ambitions, you cua't afford 
to do without It 




In accordance WLUl special offer 
I enclose tbs aum of ONE DOL- 
LAR, foe Which send m* your 
magazine For oms year, and the 
handbook Indicated Ly l X‘ In am 



After a three month’s trial. If you don’t 

want the magazine tell us so, and get your 

money back. That's fair, isn’t it? 

SAVE FIFTY CENTS BY ORDERING NOW 



Cu and Oil Engine* 
Freehand Drawing 
Valve Setting 
ElwtHe Wiring 
Managing Elec trie 
Machinery 
Steam Puns fit 
Storage Batteries 
Hydraulic* 

Electric Railways 
Electric Lighting 
T elep hone Instruments 
And Batteries 
Telegraphy 
Indicators 

Telephone Line Con- 
struction 
Rrlri re rat i on 
Perspective Drawing 
Meehan ileal Drawing 
The Strain Engine 

Fob Kscfc. IM* 
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A i> v EKT1SI N G SEC T I O N 



, ‘ ■ I WILL HELP YOU ^ 

MAKE, MONEY! 




CtlicAKO 



CtiicAKo 



(The Hint as I toft talked *vtr 5,Wfl tliws) 

i mi Iter whpr(j jou art? Ifw'ttted or wlint 
four Cnmier neruputlon. If jbu are honest 
and ambitious, write msAloncs. i will teach 

jn>u ihip Real I js tute, GeberaL Brokerage anti 

1 jisurjincti thoroughly by mail anti 

appoint yoq 

SPECIAL REPRESENTATIVE 

of my Company (the tery-wst and strongest to 
America) Hnd Mslut you’ UJ iKJCbnte a prcwpemnH 
and suivt^sf J business man with an income of 
Sif.OUO to $11,000 hn dually. 

1 will help you wlabllsh a business of 
you r own and become ypar ow u bosw 
No buslnese, trade or profeesluo in the 

world off on? better opfHirtLLtiit.&i to l>Ju- 

greaaive men; our practical system of 
co i>] ■ i til. fnhiLHOp^aedl be doors e^ery- 
t\ l n 1 !' i 1, to pruffta never before dreamed 
cvf; we furni&h our repiesent*tivw 
weekly lists of choice, salable 
properties and actual bonafldo cue- 
tenders and afford them the constant 
advice and co-operation of our pow- 
erful organisation with over (5 ( nc<J 
assistants, 

Tbi* is an unusual opportunity for 
men With ut capita) to became inde- 
pendent for life. Valuable book and 
full particulars FKFK. write today. 

Address Either Office 

EDWIN R* MARDEN, " 

Nat*! Oo-Gpj! ratty* Pj 

311 Athenaeum Bldg.. 

31 1 Maryland Bids-, Washington v. 
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BOILING 
WATER 

One Pint in One Minute 



For Alternating Current of no 
Volts. No current used when out 
of water. tTaed by actors, doctors, 
In the sick room* and anywhere 
where you need boiling water on 
she rt notice. C ua ran teed fa r o no 
year. By mail $l.m in dud lug 
one yard of Cord, one Ed I sou Flug 
and one T* II. Adapter, 



RICHARD TOES NES, Box 344, Boonville, Mo. 




Positively the most powerful battery motor 
made. Will run on a single dry cell. 



“Anti- 

Doc” 

Medical 

Apparatus 

Price 

complete, with 

Electrodes, 

&a shown 

$ 2,00 




We Manufacture Over 1(100 Electrical Specialties 



Manhattan 
Electrical Supply Co. 



17 Park Place end 14 Murray St*, New York 



iw» Fifth Avenue t 
Chicago f 



F* ( <orW L hi ™y City. N J 
i actor ten t Uitvennilj Ohio 




THE PNEU 'WAY OF LIGHTING THE GAS 

Lights the Gas from Anywhere. No Spark. 

No Battery* EASY TO INSTALL. 

t your Gas Co. cannot supply you we will send you a 
COMPLETE OUTFIT with instructions upon receipt ol $2.00 

PERFECT WORKING GUARANTEED 

Hundreds of Thousands in Use in Europe and U. S. 

PNEUMATIC GAS LIGHTING CO. 

iso Nassau Street, New York 





This is the "square dear ' which all Jobbers, Architects, 
Roofers and Property Owners have needed for so long- — and 
already the move has shown good effect. 



In future, don't merely specify American Ternes, American Extra, 
American Special, American Old Style A, 3 A, 4A } 5A, MF, or U. S. 

Fn^le New Method — but examine the boxes when these arrive and see that 
the contents indicate exactly what you purchased. If the sheet isn't 
stamped with the Coating, look along the edge for the mark “Waster A 1 

If you’ll use thc&e precautions you'll find Roofing Tin to be the most 
satisfactory roof covering you can use — but you can't expect an 8db* 
Terno to do the work of the old time or present day 30 to 40-lb. coated 
plates* 



Send for oux booklet “From Underfoot to Overhead’* if you would 
know how a high grade Terns Plate is made, and use MF ROOFING ■ 
TIN, “The Terae which tunrs the elements," if you want the best 
Eoo&ng Tin that can be had. 



AMERICAN 
SHEET & TIN PLATE 
COMPANY 

FRICK BUILDING PITTSBURGH, PA. 




Plsase mention Popular Mechanics when wrltino to advertiser* 







A Dollar 
An Hour 

Instead of 

A Dollar 



A Day 



Do you realize what this means to you and those 
depending upon you? 

Don't be satisfied with a small salary all your life — 

Do as thousands have donej let the International 
Correspondence Schools show you how your 
pay can be increased* It matters not where you are, ' 
in the city, or on the farm, in the mine, or in the mill, \ 
in the office, store, or shop, the I. C. S. can and will 
increase your earning capacity. 

The I. C* S, imparts to you just the knowledge 
needed to advance you in your present position or at 
an occupation more 10 your liking, 

A Dollar an Hour is not out of your reach if you 
will only let us he'p you. It will cost you nothing 
to ask us — Howt Cut out the coupon — mark any 
occupation you like~mail it at once, and it will bring 
to your aid all the resources of that great institution 
the I, C* S* an establishment founded and main- 
tained for the benefit of poorly paid men and women* 

If you want your pay increased say so“At once. 



S 44 r*rl£e».t 1 Tr«t*r 
Nhoir Card Writer 
« Window Trimmer 

6 L»w for 

fetpentiow 
7 Hiuilnlor 
S Ctrl! lee 

P C Willful 
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11 Electric! un 
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I II Hedh.bkKE Dr«n»m 



14 Telephone 

15 Klee. UfffctlMfSipt 
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IT ^iFr«r«r 

IS EBftxw 

IP Civil Engineer 
*0 IfuHdlng Centimeter 
11 tnUlHttaitl Iktlhuv 
IS Architect 
BO Sttirtoral Enrivtcr 
14 Bridie Engineer 
1* AUalugt Eo|!n«r 



International Carmpon deuce Sobols, 

Boi BTftp SeKANTOff, PA, 

Flewe explain, 'nitbout furthnr obHgBiion on mj pvt, 
tow I cat) qualify for m Jar^Er salary In 
tiw podtlon numbeml . 
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Street and Kth — 
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AUTOMOBILE HOSPITAL CARAVAN 

Travels the Deserts of Egypt— Over 18,000 Free Cases Treated Last Year 




Surgeon Operating In Open Air oct Account of Heat 



The most remark able* 
and one o£ the largest and 
most benign, free clinics 
in the world is now trav- 
eling the deserts of Egypt 
In automobiles. The en- 
terprise is made possible 
by the sift of $1,E>QO,GOO 
by Ernest Caasel, the in- 
come from which is being 
used in maintaining an 
optical hospital, at pres- 
ent In charge of Dr. Mac- 
Callan. 

Unlike all other hospi- 
tals,. this one owns no 
grounds or buildings, and 
remains in any one place 
not to exceed two or 
three weeks. The hospi- 
tal outfit, however, is very 
complete, and Includes a large corps of ex- 
pert eye specialists and nurses who travel 
in automobiles and live in tents. 

Owing to the heat and dust from the driv- 
ing sands, as well as their food and mode of 
life, the people of Lower Egypt are afflicted 
with cataracts and other eye troubles to a 
much greater extent than almost any other 
nation, In fact those who are not sufferers 
from some malady of the eyes are the excep- 
tion. As the natives are poor and could not 
be brought to a central hospital, it became 
necessary to take the hospital to them. Dur- 
ing July and August the heat is so intense 
that butter cannot be kept from turning 
into oil, and no effort is made to treat pa- 
tients; but during the remainder of the year 
the train of automobiles may he seen thread- 
ing its way across long stretches of desert 
waste, in the land of the Pharaohs, to some 
oasis where the presence of the w'hlte tents 
is soon known for miles around. Then the 
natives come swarming in by the hundreds. 

On account of the heat, operations are 



frequently conducted in the open air, and 
the II lustration Is from a photograph show- 
ing Dr. MacCallan operating for cataract. 
The doctor, to whom was assigned the task 
of organizing the service, is considered the 
leading eye specialist in London. He went 
to Egypt with the hospital service last year, 
and will now direct its work from Eng- 
land. 

When the caravan arrives at a stopping 
place the lents are erected and ropes 
stretched all around to keep out the curious 
crowd* A native doctor makes the prelimi- 
nary examination, rejecting all but the most 
urgent cases* These form in line to enter 
the examining tent, from which the patient 
is sent to the particular tent occupied by 
the doctors who are specialists In the treat- 
ment decided on at the examination* Last 
year — the first — there were treated 18.943 
cases, and so great Is the demand and need 
of the service that additional caravans will 
now r be organised to go Into other districts 
of the country. 
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200* FT. CONCRETE CHIMNEY FALLS 



The recent failure of a rein forced con- 
crete chimney will doubtless prove a lasting 
warning against all future carelessness in 

the manner of mix- 
ing and applying 
the concrete. It ap- 
pears that the dis- 
aster was due to a 
combination of 
causes, one of which, 
a high wind, could 
not be avoided. An 
analysis of the 
broken fragments, 
however, ehowe d 
that the concrete 
was applied too late 
after the mixing, 
which, moreover, 
was Improperly 
done, and some por- 
tions of the reinforc- 
ing steel were found 
in a perfectly clean 
condition, indicating 
that the concrete 
was not wet enough 
when applied. 

These defects so weakened the chimney 
that the subsequent gale of 30 miles an 

a 



hour caused It to fall. The stack was 2UU 
ft. high and the break occurred To ft, from 
the base, , 

— — #■ ■» + — — 

SALTON SEA CONTROLLED 



The Salton sink which for two years has 
been steadily rising and spreading with 
water from the Colorado river has at last 
been put under control. At an expense of 
one million dollars engineers have filled the 
gap confining the waters of the river in 
their old channel. The sea will now slowly 
dry up and a further threatened damage 

of many millions is probably saved. 



PROPOSED ALTO TOLL ROAD 



With a few exceptions the toll road in 
this country is a thing of the past. A 
project, however, is now on foot to con- 
struct the greatest toll road in the world 
between New York and Chicago for the use 
of automobiles. If built it will have a 
read way fifi ft. wide, cost SliYObO.OOO and 
be the most perfect road in the world. 
Motorists wmuld pay a toll of one cent per 
mile, or $10 for the through trip, and motor 
cars in which the public may ride as pas- 
sengers wobld run dally between stated 
points for fare. 

0 a 




Tfi« Wrecked Chimney 



FLOODING A CITY TO FLOAT A SHIP 



An ocean-going steamer was 
recently launched from one of 
the big shipyards at Amsterdam, 
The water in the slip into which 
the vessel slid proved to be too 
shallow, and the result was the 
hull plowed down into the mud- 
dy bottom and tugs could not 
move it. Finally it was decided 
to open the sea-sluices at Yrmih 
den and raise the water level. 
This was done, and at 2 o’clock 
in the morning houses in the 
lower part of the town were 
flooded and the occupants forced 
to escape to higher points leaving 
their possessions behind. 

The ship was floated, but this 
method of accomplishing the 
unde, taking is not likely soon 
to be repeated— at least not in 
that vicinity. 




"At £ m. ttouaes Were Flooded M 



H U HO LA K M K C El A N I L 






A MUSICAL MYSTERY 




The Explanation 



At a recent concert in one of the pleasure 
parks of Chicago the audience was greatly 
surprised and mystified by a sudden out- 
burst of music from above. Many attrib- 
uted it to concealed cornettists, who they 
supposed had stationed themselves in the 
many trees in the park. Others ascribed 
the sound to ventriloquism, and many were 
at a Joss to explain it in any way, but as 
the mysterious music w-as in harmony with 
the orchestra, w r hich then played the part of 
an accompaniment, the result was pleasing 
to all. 

Had the audience been allowed to observe 
the trees during daylight it would have 
found at least a partial solution of the mys- 
tery in the large horns or megaphones 
which were suspended from the branches 
and connected by wires with a central send- 
ing station. The horns, w'hich w r ere simply 
very sensitive telephone receivers with 
attached megaphones, w^ere all operated by a 
single cornettist, who had a telephone re- 
ceiver held to his ear, thus enabling him to 
keep time with the orchestra — which w f as 
some distance away— while he played into 
an ordinary telephone receiver, 

This invention, which is known as the 
transmittograph, can also be used in con- 
nection with piano or vocal music; in fact 
it will transmit any kind of a sound, and 
may possibly prove useful for public speak- 
ers when addressing very large assemblies. 

V -h-r-r ;!*->* - 

1 *# 

NIAGARA RUNS SYRACUSE CARS 



The electric street cars of Syracuse, N, 
Y,, are operated by power generated at 
Niagara Falls, 160 miles away. Eighty-two 



cars are operated, using 3,000 hp. The old 
riower house will be preserved for use in 
case of emergencies. 

* * » 

MOTOR LUNCH CAR 



The old-time waflle wmgon with the single 
white horse is doomed to go since the 
advent of the motor car restaurant. The 
new car is 17 ft long, ft. wide and 
travels 12 miles an hour with its 26-hp t gas 
engine. The car is equipped with hot and 
cold water, cooking range, has its own elec- 
tric light plant and a colei storage compart- 




" Red Hots*’ Auto 



nient holding FSGO lb. of meat. Electric fans 
and screens for the window's make it attrac- 
tive In summer. The wheels are artillery 
type with 3-in. solid rubber tires. The car 
is painted like a Pullman, and cost $3,500* 
The owner Is now- engaged In building a 
larger one, 

♦ * ♦ 

Acetylene headlights for locomotives are 
growing in favor, and are already in use on 
several roads* 





height of 200 ft or more, The illustration, 
which is quite unusual, forcibly suggests 
what happens to a battleship when one of 
these deadly missiles makes a hit. 



PEARY HOLDS NORTH POLE 
RECORD 



Commander R* E* Peary, of the U. S. 
Na vy f in his expedition to the North Pole 
in the steamer “Roosevelt," with 20 men, 
has transferred the record from Italy to 
this country* Peary has been absent nearly 
18 months on the present cruise and reached 
87 deg* G min. t which is about 250 miles 
from the pole. The previous high record 
was that of the Duke of Abruzzl, who in 
1900 reached 8fi deg. 24 min. The Peary 
exped'tion encountered unusually severe 
hardships, but no lives were lost. 

» * # — — 

THE ATLANTIC CITY ACCIDENT 



TEST SHOT WITH TORPEDO 



While the gun crews of torpedo boats are 
allowed practice with blank torpedoes which 
are quickly recovered, it is seldom a real 
fully loaded torpedo is fired in times of 
peace. The reason is the great expense, as 
these projectiles each cost " from 11,500 up/" 
The English navy, however, recently or- 
dered a test shot, which w r as delivered from 
a torpedo boat, running at full speed, 
against the rocky shore of cliffs far removed 
from any human habitation. The shell con- 
tained 200 lb. of gun cotton, and when the 
explosion occurred enormous quantities of 
water w T ere thrown into the air, reaching a 



The accident to the electric train of the 
West Jersey & Sea Shore Ry H , at Atlantic 
City, in w r hich 5S passengers were killed or 
drowned* appears to have been the result of 
carelessness on the part of the motor man. 
The cars entered the draw span of the 
bridge at a high rate of speed and one 
truck climbed the rails of the draw. One 
steam railroad journal in commenting on 
the disaster says there should bo even 
greater safeguards in the operation of 
electric cars than are deemed necessary on 
steam roads for the reason that the electric 
cars attain a high speed so much quicker 
than steam locomotives, 

» * * 

Germany has commenced construction of 
an $ 11,000,000 ship canal w T hich will permit 
men-of-w T ar to enter the city of Berlin, 

■ ♦ < *■ — ■ — ■ 

BIG LOADS OF COTTON 



400 Bole* on Two Cars 



What are said to be the 
largest loads of cotton 
ever put on to a railroad 
car w'ere recently loaded 
at San Antonio, Texas, 

The cars are built en- 
tirely of steel* One ear 
contained 203 bales weigh- 
ing 108*000 lb, f valued at 
nearly $10,000* while the 
other had 197 bales 
weighing 303,000 lb* The 
cars are each 41 ft. long. 
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AIR PROPELLERS ON LAND AND WATER 




Propeller Lit Front 

'Hie air-propelled motorcycle of M. Arch- 
deacon, president of the Aero Club of 
France, w r as mentioned last month; details 
are presented herewith. 

In this machine propulsion is obtained 
by means of a two-bladed propeller mounted 
in front of the handle bars, driven with a 
belt from a 6-hp. gasoline engine. The pro- 
peller is made of aluminium, and Is further 
lightened by being pierced with a number 
of small holes. The whole surface la, how- 
ever, covered with gold-beaters' skin. It is 




The Archdeacnri Machine 



about 4 ft, 9 In. in diameter. The motor 
runs at 1,500 revolutions per minute, and 
the propeller at 1,100. The weight of the 
machine complete is 154 lb. With a rider 
weighing ISO lb. the machine oo its trial 
trip made a speed equal to 49 miles per 
hour. The main purpose In building the 
machine has been to experiment with pro- 
pellers with a view to their adaptation to 
flying-machines. 

The foreign press reports the surprising 
record of 40 miles an hour by Forlantui 
with his "Hydroplan,” or gilding boat. This 
statement has not yet been veriiaed and is 
probably incorrect, as the boat has only 70 
hp., which would not give any such speed 




The ^Hydroplan** 



with water propellers. The air propellers, 
however, are very large and are supposed 
to exert also a lifting influence so that the 
boat skims the surface of the water rather 
than passes through it, 

• 

TRAVELING CHICKEN SHOW 



The first traveling chicken show has been 
successfully inaugurated in Missouri, the 
state which leads alt others in its produc- 
tion of poultry. The show filled two special 
cars and was taken to all parts of the state, 
where free lectures were given in connec- 
tion with 'the display. The idea is to stimu- 
late poultry raisers to larger and better 
efforts. 

All sorts of mechanical devices for use in 
the work were exhibited, the most novel 
being a machine for converting ordinary 
chicken feathers, worth only 6 or 7 cents a 
pound, into down for pillows which sell 
from SO cents to $1.50 per pound. Missouri 
sold last year over $37,000,000 worth of 
poultry. 
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POPULAK 



MECH A N I C S 





Peels * Flushel In 00 Seconds 

mechanical process. The potato peeling 
machine consists of a cast-iron bowl In 
which Is a cylinder with thousands of 






GREATEST AIRSHIP EVER BUILT small boles, like an immense nutmeg grater. 

. The bottom oE the cylinder revolves at high 

Count Zeppelin's Greet Balloon 420 -Ft. Long speed, throwing the potatoes by centrifugal 



Automobile lovers are not going to be 
content, much longer without a machine tor 
use specially on snow and Ice. The speed 
possibilities would certainly indicate some- 
thing very exhilarating. One of the latest 
inventions In this class is shown herewith. 
A single driving wheel in the center of 
the car furnishes the contact for propulsion. 



The prediction that air* — 
ships will in the near fu- 
ture assume the length of 
Ocean greyhounds seems 
in a fair way to be real- 
ized. Indeed an airship 
1,000 ft. long will doubt- 
less he in operation with' 
in two years. 

The largest air craft to 
date is the monster cigar- 
shaped balloon of Count 
Zeppelin, ^measuring 420 
ft, from bow to stem. In 
fact, the gas container is 
not one. but a series of 16 
oiled cotton compartments 
stretched over a framework 
of aluminum. The motive 
power consists of tw o gasoline 
engines of 33-hp. each. 

The trials of this great mechanical bird 
were given over Lake Constance, and were 
extremely successful and promising. The 
ship remained in air two hours, rising at 
the will of the navigator to heights of 1,060 
ft, and descending gracefully to within a 
few feet of the water. This performance 
was repeated several times. 

» « » — 



MECHANICAL POTATO PEELER 



And now a machine for paring potatoes, 
and the entire process of planting, culti- 
vating, digging, loading, sorting and pre- 
paring for cooking form one consecutive 



Airship 420 ft. Long 

force with a circular motion against the 
roughened cylinder. This action removes 
the peel, which a stream of water removes 
in the form of a soft pulp. 

One person with the machine can do the 
work of 25, peeling a bushel of new potatoes 
in 90 seconds, and tough ones 9 months old 
in three minutes. Power can be belted from 
a shaft or gasoline engine, or a small elec- 
tric motor attached direct. The machines 
at present are made only in large sizes for 
use in hotels, etc. Several are already In 
service in the army and navy, 

♦ * ♦ 

AUTOMOBILE SLEIGHS 
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RAILWAY ABANDONS GREENHOUSE 

The big greenhouses erected and operated 
by the C. t B, & Q. Ry. at Aurora, 111., have 
been torn down to make more room for the 
locomotive blacksmith shop. The novel un- 
dertaking — for a railroad— will now be aban- 
doned, and hereafter flowers will be pur- 
chased of professional growers, The green- 
houses cost 112,000 and were built to sup- 
ply cut flowers for the road’s dining oars 
and potted plants for ornamenting depot 
grounds along the line, 

— “ — ♦— *— * 

REMARKABLE AUTOMOBILE PER” 
FORMANCE 

One of the most remarkable demonstra- 
tions of hil] climbing was given on the 
chutes in a Pittsburg park. The grade is 
33 per cent and 2M ft, long. The car was 
a 32-hp. and carried two persons. The 
ascent w'as made at an average speed of 14 
miles per hour. At the top it was turned 
on a turn table and the descent accom- 
plished at 8 miles per hour, Half way dowm 
the ear was stopped, after which the brakes 
were released, and the car struck the w T ater 
at a lG-mlle rate, but was run through the 
pond to the farther end, where it climbed 
out with its own power. 




Motor Car ClimMnflf Chut** 



ANESTHETIC APPARATUS 



Administers Chloroform, Ether or Q.tjgen as Required 
and 0 ready Reduces Danger 

A greatly improved apparatus for use in 
surgical work was demonstrated by its in- 
ventor, Dr. James T. Gwathmey, of New' 
York, at the American Medical Association, 
and is described in detail in the Journal of 
the Association. The apparatus consists of 




Administers Anesthetic Without Hunger to Life 



two G-ok, bottles, one for chloroform, one for 
ether. Both bottles are placed on a tin ves- 
sel containing thermal ite. This "thermallte 
warmer,” if placed in boiling water for 
three minutes, will stay warm for over one 
hour and a half. If the heat is to be con- 
tinued, this can be accomplished by simply 
taking the stopper out T thus exposing the 
therm alite to the atmosphere. The liquid 
now r begins to r e-cry stall ize and in turning 
to a solid again gives off heat for another 
hour and a half. Or the instrument can be 
boiled for three minutes, cooled immediately 
by placing in cold water* and the stored 
heat turned on at any time needed by tak- 
ing out the stopper, and thus starting up 
re-cry stall ization. 

The small switches on the top of each bot- 
tle are so arranged that chloroform or ether, 
combined or separately* can be given and in 
any strength desired. All of the vapor being 
warmed, It is more respirable, reducing the 
after effects, and at the same time increas- 
ing its safety as regards life. In each bot- 
tle are three tubes varying In length from 
one which reaches the bottom of the bottle 
to one that penetrates only the stopper. 
These tubes represent three degrees of vapor 
strength. For a strong man the longest 
tube is used, representing nearly 2 per cent; 
the shortest, only */ M per cent vapor, By 
starting with an administration of cologne 
and gradually turning on the anesthetic the 
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patent is entirely unaware of the change, 
and sinks into a quiet and natural sleep. 

Dr. Gwathmey urges the warming of the 
chloroform as greatly decreasing possible 
danger, and states that in tropical climates 
chloroform is given with less danger to life 
than elsewhere. 

» ♦ — — 

NEW SYSTEM OF CONCRETE FLOORS 



Solid Slab of Concrete- » No Benina Used 



A Minneapolis engineer has Invented a 
new type of concrete floor construction 
which he has named the "mushroom" sys- 
tem, By this plan a network of steel rods 
radiate from the top of each concrete pillar 



PANAMA PIPE LINE 



The pipe line for transporting oil across 
the Isthmus of Panama Is now in opera- 
tion. Tank steamers on the Pacific will 
bring the crude oil from California, and a 
fleet on the Atlantic side will distribute 
the fuel to Atlantic seaboard cities* The 
pipe line is 52 miles long and will deliver 
25,000 bbl, a day. 

» * ♦ 

WOOD USED FOR PULP 



While the destruction of forests to furnish 
material for paper making is great, it 
amounts to only 4 per cent of the annual 




Concrete Floor Reinforcement Plan— No Beams Used 



and when covered with cement harden into 
a solid mass, mailing the entire floor prac- 
tically a single sheet of stone. The pillars 
are made by pouring the concrete into 
cast-iron moulds which can be removed as 
soon as 15 hours. The form work for the 
floor is wood, which Is taken down and used 
over and over. 

In a five-story wholesale grocery the pil- 
lars were placed at intervals of 16 ft* and 
IS ft. and the floor stood a test load of 750 
lb. per square foot. The system is said to 
effect a great saving over the usual timber 
mill construction, amounting In the case 
one medium sized warehouse to $10,000. 
♦ • ♦ 

the “Colima," a 50-ft, Philadelphia tug, 
safely made a 12,000-miJe voyage from that 
city to the west coast of Mexico, passing 
around Cane Horn The trip took 100 days. 



production of lumber. In 1905 there were 
2<S7 mills manufacturing wood pulp, and. dur- 
ing that year they consumed 2,102,222 cords 
of wood, valued at $17,735,000, and produced 
2,084,000 tons 6E pulp. The bulk of the 
wood for pulp is found in 12 states, and at 
present rate of consumption the wood sup- 
ply averages 21 years per state. 

» » 4 

CHANCE FOR INVENTORS 



The prediction is made that cement will 
soon be shipped largely In bulk on account 
of the increasing cost of bags and barrels. 
There were 40,000,000 barrels of cement 
made in this country last year* There 
would seem to be a good field for the in- 
ventor to provide some improved package 
in which to ship cement. 



COPULA H MECHANICS 



WILL WIRELESS LOCOMOTION 
SOLVE THE PROBLEM OF 
AERIAL NAVIGATION? 



By Edward E. Harbcrt 



Some years ago, before wireless telegra- 
phy was developed to its present slate of 
perfection. I conceived the idea of a new 

form of antennae, little 
dreaming that my de- 
vice would some day 
aid in solving the prob- 
lem of aerial naviga- 
tion, but as will appear 
later, my invention was 
destined to become an 
Important factor in this 
wonderful achievement. 

The adoption of my 
device for this purpose 
was brought about by 
the construction of a 
flying-machine, which 
means for collecting the 
electrical waves to make the machine a suc- 
cess. 

The machine was constructed by Captain 
Raymond Anglemire and Prof. Howard 
Tazewell, of Boston, and consists of three 
of Dr, Bell's tetrahedral kites, a large lift- 
ing propeller, and a wireless electric motor 
direct -connected to the propeller by means 
of a vertical shaft, 

Captain Anglemire selected my antennae 
as the most suitable for this purpose be- 
cause of their extreme lightness and large 
area of exposed surface and because they 
possessed the additional advantage of re- 
ceiving the electrical waves with equal 
efficiency from all directions. 

When Captain Anglemire first outlined 
the undertaking to me it seemed so unfeasi- 
ble to my understanding that I would have 
dismissed the proposition without any fur- 
ther consideration had it not been for my 
Implicit confidence in his ability and admi- 
ration for his achievements, but after being 
honored with the privilege of witnessing 
the first ascension that was ever made in a 
machine heavier than air l feel fully repaid 
for my contribution to the enterprise. 

The test was made August 27 at Brant- 
ford, Ontario, the city in which Alexander 
Graham Bell resided when he invented the 
now' indispensable telephone. A small lake 
near the outskirts of the city was charged 
with electricity, the current being taken 
from a nearby trolley w-ire and passed 
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through some kind of a transforming de- 
vice. which was furnished by Prof. Taze- 
well. A number of railroad ties were 
floated on the surface of the lake and these 
were all connected by a wire, which car- 
ried the current. 

The number of spectators was limited to 
a few friends and two newspaper reporters, 
and no photographs were allowed to be 




taken during the test, as the details of the 
system of wireless locomotion will not be 
divulged at present* 

When everything was in readiness Prof. 
Tazewell took his position at the switch 
and Captain Anglemire suspended himself 
beneath the slender frainewmrk of the ma- 
chine. ' All right,” he said, and Prof, Taze- 
well turned the switch. Instantly there w'as 
a cracking noise accompanied by flashes of 
light which appeared all over the surface 
of the lake. The wireless motor quivered 
and then began humming vrith ever increas- 
ing acceleration until the huge propeller 
lifted the machine from the ground. At a 
height of 200 ft. Captain Anglemire sig- 
naled Prof. Tazewell, who turned off the 
current gradually and thus allowed the ma- 
chine to descend slowly to the ground. 

The test proved fatal to many of the small 
lish and frogs that inhabited the lake, but 
proved beyond all doubt the possibility of 
operating a flying-machine heavier than air, 

Whriulil any <hf «nr renders wish information which ibis 
tnlli-]e nine* not furnish, the iiutbor will fie very pimt to 
joswer any Set [era addressed to hJna Fit hla residence, 
16-2T Briar Place, Chicago. 




E. E, Harbert 

wireless electrical 
only lacked suitable 
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POPULAR M E U HANK'S 



SIMPLE NEW TYPE COMPOSING 
MACHINE 



A new type-composing machine said to he 
capable of composing 6 t 000 letters per hour 
with Urhp. is called the rototype and is the 
invention of an Austrian. 

The principal movements of The machine 
are rotary and, as in some other machines, 
each line is cast in a single block. 



Rototype and Matrix 

A great central wheel, resembling an ordi- 
nary fly-wheel r carries upon its periphery at 
equal intervals four collectors which receive 
the separate matrices for each line. Each 
matrix is in the form of a 10-sided disk for 
10 characters, some disks being thin for the 
letters i, 1, etc., and others thick for the 
capitals M, W, etc. The magazine for the 
matrices has a sharp incline down which 
they roll by their own weight. The matrices 
may be seen through apertures in the sides 
of the magazine from which they are trans- 
ferred to the carriers by means of a rap- 
idly revolving friction wheel. An ingeni- 
ously arranged magnifying glass enables the 
operator to watch the progress of the work. 
The magazine is double and carries both 
roman and Italic characters. 

The keyboard has keys. As soon as 
the line is set and molded, It is trimmed and 
smoothed and pushed out of the mold by the 
mechanism, and falls upon a moving table 
which carries It to a workman, who places 
it In a galley. The matrices are returned 
to their correct places in the magazine auto- 
matically. 

The rototype has many advantages: the 
operator can turn the wheel backwards to 



correct mistakes and he can cast the same 
line many times in succession if desired. 
There are HO matrices of each kind, which 
places 1,200 characters at the disposal of 
the operator. Xo water is needed for cool- 
ing the castings, as the melting pot is so 
remote from the operator that he does not 
feel the heat. The flames are automatically 
regulated so that the temperature of the 
metal is always the same. Petroleum burn* 
era con be used when gas is not available. 

COST OF DIGGING COAL 



The average cost of mining soft coal is 
stated by the Coal Trade Journal to bo GO 
cents per ton, to which must be added 30 
cents for other labor by the time It is in 
the car at the mines. With soft coal selling 
for |1 a ton at the mine, the claim is the 
, operator is making no money after paying 
for the other expenses than labor. The 
cost of mining hard coal is put at GO cents, 
with |1.20 additional for other labor. 

» » ♦ 

LARGEST CONCRETE STANDPIPE 
IN THE WORLD 



A concrete stand-pipe 40 ft. in diameter 
and 100 ft. high was built at Attleboro, 
Mass,, about a year ago at a contract price 
of 134,000, the best bid for a steel stand-pipe 
being $37,500. The lower first cost is not 
the only advantage in favor of concrete for 
this purpose. In the old steel stand-pipe of 
much smaller size over two tons of scale 
was removed annually and the safe life of a 
steel stand-pipe is only 20 years, while a 
concrete stand-pipe lasts indefinitely, 

— - — +- -*■— *— 

AUTOMATIC SPRING FINDER 



A Swiss inventor claims to have perfected 
an instrument which will automatically in- 
dicate the presence of subterranean water, 

and believes it will also 
locate veins of oil. The 
apparatus is mounted 
on a tripod, and a 
needle moves from its 
normal position when 
over a spring or sheet 
of water. 

Some of the Euro- 
pean scientific journals 
express considerable 
doubt as to the reliability of the instrument, 
The inventor's name is Adolph Schmid. 





RAPID DEVELOPMENT OP THE MA- 
RINE STEAM TURBINE 



f fm ulrii spil from a paper mi TurWoo VprkcIs, by R. J. 
Walker, ri’iul h^fnri- the Kite Sneering find MnriilngrF 
EshUdlLnu T OIjnipla.] 

The develop me nt of the marine steam tur- 
bine has been remarkably rapid, especially 
when it is remembered that builders of sea- 
going vessels are much more reluctant to 
experiment with their machinery than 
users of power on shore* It 
is only 12 years since the 
"Turbima,” a single screw 
1,500-hp., was built Al- 
though several types of pro 
pellers were tried, the re- 
sults were quite disappoint- 
ing, as a speed of only 18 
miles per hour was attained 
under best conditions. 

The English navy then 
built two torpedo boat de- 
stroyers and electrified the 
marine with one of them, 
the "Viper," which, w-itli a 
speed of 36*86 knots per 
hour, took rank as the fast- 
est vessel in the world. 

The “Viper" and her sister, 
the “Cobra," were both 
wrecked, and in 1900 the 
"Turhinia" remained the 
only turbine steamer. In 
1901 the commercial steam- 
er "King Edward" was fin- 
ished, and her trial trip 
attracted marine engineers 
from all parts of the world. 

Other vessels followed rap- 
idly, until now- there are 31 turbine steam- 
ers, with a total of 105,000 gross tonnage 
and a combined horsepower of 235,000. 

The development from the "Turbinla," 100 
ft. long, only 44 tons displacement, and 1,500 
indicated horsepower, to the big Cunarders* 
"Lusitania" and “Mauretania,” 785 ft. 
length, 45,000 tons displacement and 70,000 
indicated horsepower, is show r ii in the pro- 
file illustration from the Shipping World, 
in wdiich all the vessels are drawn to the 
same scale. 

Careful records during the past six 
months of turbine and paddle boats crossing 
the Channel show a saving of 15 per cent in 
time in favor of the turbines, and for the 
same displacement a saving of 25 per certt 
in coal, 

♦ * ♦ 

Uncle Sam will now proceed to build the 
largest battleship ever floated. 



RUBBER FROM WHEAT 



An English inventor, son of a wealthy 
silk manufacturer, declares he has made 
rubber from wheat and that his process is 
commercially practicable. If his claims 
prove true he will revolutionize the rubber 
business* His name is William T. Carr* 

He insists his new product is genuine 
rubber, and not an imitation or substitute. 



and in proof shows samples which have 
been successfully vulcanized. Cereal rub- 
ber is made by a process in which the 
wheat is ground and subjected to a series 
of chemical treatments. The use of rubber 
is comparatively recent, really da'ting from 
the importation of 23 tons into England in, 
the year 1830. 

» • ♦ 

The difference in time — l o’clock in the 
afternoon at New York when it is 10 a, m. 
at San Francisco— is offered as an objec- 
tion to a long distance telephone service 
between the two cities. The business day 
in one city would be more than half over 
when beginning in the other. 

* * ♦ 

Wireless telegraph stations have been in- 
stalled at two ports on the west coast of 

Mexico, 



i — — i — 




Fie* 1— Turblnla, Fig, 2- Kin p Edward, 1901; Fig. 3— The Queen* 1303: nr 4- 
Victorian, 1904; Fig. 6— Campania* J®06; Fig. 6-Luaitanln, 1907. 
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t'UFULAE MECHANICS 



TESTING IN THE UNDERWRITERS' LABORATORIES 



"They did everything but smash it with 
an ax, M said one discouraged inventor, who 
had for the second time submitted his inven- 
tion to the Underwriters" Laboratories, only 
to have it returned in many pieces, unac- 
cepted, The invention, which comprised 
reciprocating mechanical movements and 
electrical contacts, was intended for use in 




Suicide^ Device 



damp places where it would be subject to 
the effects of moisture, and for this reason 
the first test was that of placing it under 
water for a few* weeks. It was then re- 
moved and, being found defective on account 
of its rusted condition, was returned to the 
Inventor, He then reconstructed the device, 
using materials that would not rust, and 
submitted it again. 

This time it was given the mechanical 
test, A small electric motor w^as geared 
down and connected in a way that would 
operate the device continually, After run- 
ning tw'o days, one of the parts became 
broken, thus breaking many other parts and 
ruining the device, which was again re- 
turned to the inventor. 

Not long ago an inventor became so dis- 
couraged when his device w T as rejected that 
he committed suicide. His invention, which 
Is shown In the accompanying sketch, was 
intended for use in ringing a bell when the 
temperature exceeded a certain degree. A 
small metal cup, A. was partly filled with 
ether and hermetically covered with a flex- 
ible metallic diaphragm, E, which was 
raised by the expansion of the ether w'hen 
heated, thus making contact at C and sound- 
ing the alarm. 

The device w'orked perfectly in the hands 
of the inventor and never once failed to 
operate in the many tests that he gave it, 
but in the laboratories the first test resulted 
in failure. As the device was intended for 
use on ceilings in factories and other places 
where calcimine is used, it was given the 



w-hitew-ash test. This was done by lowering 
it in a barrel of whitewash, where it was 
allowed to remain for some time, after which 
It was dried and tested. The result w r as 
that the u T hitew T ash had covered the con- 
tacts and thus prevented the closing of the 
circuit. 

Although seemingly severe, the tests per- 
formed in the laboratories are usually no 
more exacting than is necessary to deter- 
mine the truth of an enthusiastic inventor’s 
claims, and while the laboratories are indi- 
rectly responsible for the loss of one life, as 
mentioned above, they would be directly 
responsible for the loss of many lives if a 
device were allowed to pass which would 
fail to operate at the critical time. 

In order to prevent enterprising electrical 
manufacturers from overrating the rapacity 
of switches, electrically operated testing ma- 
chines have been provided, which auomatic* 
ally open and close the switches with the 
rated current passing through them, The 
switch -testing machine shown in the illus- 
tration can only be used for testing swatches 
that operate by turning, other machines be- 
ing provided for testing push switches and 
throw switches. Every switch must stand 
at least 6,000 operations before it is accepted 
and at the end of the test the contacts must 
be in good condition and imburned, as a 
defective contact is liable to cause a fire. 

The testing of some devices Involves con- 
siderable expense and mechanical ingenuity. 
Thus for testing fireproof doors and win- 
dows the special testing oven shown In the 
illustration was constructed. In these tests 
the exact conditions of a fire are produced 
as nearly as possible, and for this purpose 
a large, oil-heated oven is built, having an 
arched partition constructed of fire brick 
and capable of being drawn out on an 




Swttch-Trstliifif Device 



P i) P u h A K M PC j] A j\ J C8 
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Bxtertor ftftd Interior of Testing Furnace 



overhead trolley track* like a slid log door. 
The object of constructing the partition in 
this way is to allow withdrawing the heated 
window or door* which is then deluged with 
water from a fire hose* thus giving It the 
same severe treatment it would very likely 
undergo during an actual fire. 

In order to determine the insulating prop^ 
ertles of the window or door that is being 
tested a fireproof room is constructed as 
shown at the right in the illustration* In 
this room are placed strips of cloth* or 
other material of an Inflammable nature, at 
varying distances from the door or window 
that is being tested. The distance at which 
the cloth becomes scorched will then indi- 
cate the degree of insulation of the door, 
which is placed between the doth and the 
fire* 

As the insurance companies depend more 
on the automatic sprinklers than on any 
other device for the prevention of fire* ex- 
treme care is used in testing the sprinkler 
heads turned out. by the various manufac- 




Sprlnfcler Head Tp#4tr 



turers. If a sprinkler head is claimed to 
operate at 165° it is raised to that tempera- 
ture with the normal pressure applied, and 
if it fails to operate it is rejected. The 
device for performing these tests consists 
of a glass box containing a connection for 
the sprinkler head and a thermometer. A 
gas burner underneath supplies the neces- 
sary heat and the pressure is supplied by 
means of a small pump* 

» ♦ ♦ 

ENGLISH CHAINS BEST 



Mariners say the hand-made chains from 
South Staffordshire, England, are the best 
in the world. The excellence of the chains 
is partly in the selection of a special grade 
of Iron, but chiefly in the skill of the work- 
men. 

Recognizing this fact, some German 
manufacturers have tried for years to 
secure some of the English experts who are 
known to possess the secret. Their efforts 
were fruitless until recently, when six of 
them were induced to go to Germany. 
Alarmed at the prospect of a rival In the 
business, the English firm made such at- 
tractive 1 offers the men returned to their old 
places. Now the Germans claim to have 
discovered the secret so carefully guarded 
for two centuries, while the English main- 
tain they have done no such thing. The 
fact Is both sides are guessing whether Ger- 
many really has found out or not, 

♦ * ♦ 

An American engineer claims to have 
discovered cement worker's tools in one of 
the Egyptian pyramids, and believes these 
monuments were bo ilr of cement. 
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POPULAR M E C H A N I C S 



LAKE STEAMER AFTER COLLISION 




SMALLEST CHURCH IN THE WORLD 



At Penon, Mexico, a suburb of Mexico 
City, may be seen what is perhaps the 
smallest church in the world. Tt nestles 
under the shadow of a small volcano. The 
church is about 10 ft. high and 12 ft. wide. 
Modern Mexico says: “ Whenever a couple 

is married at the little altar of the church 
there is barely room for the groom and 
bride to turn around at the same time/* 




iMiurrh fO F*rt Htjrb 



The accompanying pho- 
tograph pictures the re- 
sult of one of the colli- 
sions of the present sea- 
son on the Great Lakes, 
when the steamer “Eu- 
gene Zimmerman" was 
sunk in the “Soo" river 
by the steamer “Saxona" 
After being on the bottom 
five weeks she was 
pumped out. raised and 
towed to the “Soo,” where 
her cargo was unloaded, a 
patch having been put 
over the hole in her bow. 
She was next brought to 
the shipyards at Cleve- 
land and has since re- 
ceived an entirely new 
bow. All the plates and 
frames forward of the cob 
■lision bulkhead were 
broken or bent out of 
shape. In bringing her to 
Cleveland a temporary wooden bulkhead 
was constructed aft of the collision bulk- 
head. 

4*4 

SHIP WITH ICE CARGO WILL NOT 
SINK 



Ice as cut for use—not the piece your Ice- 
man delivers — certainly appears to be a 
heavy commodity, and abundantly able to 
sink a ship which might spring a leak. But 
quite the contrary is true, for a vessel loaded 
with ice will not sink — at least not until 
the ice has nearly all melted. A Boston 
firm had a ship loaded with ice water- 
logged In the Indian Ocean, and it drifted 
helplessly for one entire month before the 
warm water melted the Ice to a point where 
It could no longer float the hull. Had the 
accident occurred in the North Atlantic Jie 
ship w r ouhl have remained afloat, though 
partly submerged, for many months. 

iw t 

The Cunard steamer “Mauretania," re- 
cently launched, will burn enough coal on 
each trip to keep 3,000 small houses w ? arm 
for a year. 

— — 4—4- 

The Trans-Alaska-Siberlan railway, plans 
of w T bich were recently described In these 
pages, has been incorporated at Jersey City. 



F a 1 J U L A H MEC H A N I C B 
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REGULATIONS FOR DENATURED 
ALCOHOL 



The Commissioner of Internal Revenue 
has issued regulations concerning denatured 
alcohol from which the following is con- 
densed; 

There will he two classes of denatured 
alcohol — first, that styled “completely de 
natured," which will pass into general use 
for general consumption, and can be pur- 
chased at the stores without limiting regu 
lations as against the private consumer; and 
seconds “especially denatured," in which the 
material demanded by the needs of manu- 
facturing Interests will be regarded. As to 
this latter there are limitations confining it 
to the special manufacturing industry for 
which ft is prepared. 

For the completely denatured article 10 
parts of wood or ethyl alcohol and Va part 
of benzine will be added to 100 parts of 
ethyl alcohol. In other words, to every 100 
gal. of ethyl alcohol will he added 10 gal, 
of W'ood alcohol and % gal. of benzine. 

The denaturing process w'fll he accom- 
plished on the distillery premises w F here 
the alcohol is produced, in special bonded 



warehouses designated and used alone for 
denaturing purposes and for the stor- 
age of denaturing materials. These build- 
ings and the operation itself will be 
under closest governmental inspection and 
control. Denatured alcohol will supplant 
very largely the consumption of wood alco- 
hol for both domestic and manufacturing 
purposes^ as it will he cheaper. 

While the price of the completely denat- 
ured product can not now he definitely 
stated, it is believed It will not be more than 
35 cents a gallon. The price of the spe- 
cially denatured alcohol will naturally vary 
according to the cost of the denaturing in- 
gredients selected to meet the necessities of 
the manufacturing industries. These spe- 
cial formulas will only he used where it is 
made perfectly apparent to the Department 
that the industrial interests Involved can 
not use completely denatured alcohol by rea- 
son of the presence of w'ood alcohol or ben- 
zine. In that case some other denaturing 
agent or agents, which will accomplish the 
purposes of destroying, as far as possible, 
the potable or beverage qualities of the alco- 
hol, and at the same time adapt the denat- 
ured article to the special ends desired, will 
be determined upon. 





BLOODLESS DUELING WITH WAX 
BULLETS 



Armies May Adopt New Harmless Projectile lor 
Practice Shooting 

Shooting at human targets merely for the 
sport derived from it and as a test of 
marksmanship; in, other words, bloodless 
dueling or fencing with pistols, has been 
made possible through the invention by a 
Frenchman of a harmless wax 
projectile. This new diversion is 
really no more serious than fenc- 
ing with swords, and has that 
spice of realism in It that tends 
to make any sport popular, 

The new bullet is an Ingenious 
device and required a great deal 
of experiment before being per- 
fected. The situation was thus; 

A heavy projectile must neces- 
sarily have a wounding force, a 
light one loses Us precision and 
a soft bullet will be changed in 
shape and describe an irregular 
trajectory; therefore a harmless 
projectile to be effective must 
differ from all these. The French- 
man’s product is a spherical ball 



Dueling with Wis Bullet* 

fired, there was not the slightest accident. 

The wax bullets can be used in apart- 
ments as well as in the open air, without 
the inconvenience of the lead ball of small 
caliber, says La Nature, which will probably 
lead to its introduction into the armies of 
the various nations for practice shooting, 

— - ■» «■ » — - — 

SUBMARINE SIGNAL SYSTEM 
ADOPTED 



The U* 8, Lighthouse Board has decided 
to extend the submarine signal system to 
a number of important lightships on the 
Atlantic coast as a result of tests made the 
past summer. The submarine bell and its 
operation were fully described in the August, 
1905, Popular Mechanics. Signals were 
transmitted and read as far as 15 miles. 
The lightship sounds its number on a sub- 
marine bell hung over the side of the ship 
at a depth of 15 or 20 ft. The navigator 
receiving the signal locates the lightship by 
referring to its number on his chart. 

*— < *— * i 

A trolley line will be built from the 

steam railroad to the pyramids at San Juan 
Toetihaucan, Mexico. 



of wax and fat, with a small 
charge, and in tests 24 balls were 
lodged in succession in a rectangle 4 by 5 
in, at 20 yd. At a 6-day tournament hold In 
the Tuilerles the efficiency of the wax bul- 
let was demonstrated. 

The combatants wear thick screens for 
masks, with heavy glass over the eyes, and 
wear thick clothing to prevent bruising 
from the impact of the balls. The distance 




1, L 2, FaL?e Steel Cartridge for Bhoottog; New rmlietfl. 

3, 13uLlt#(* of VT m ami Suet, Caliber #4. 

4, Priming I>eTlce, 

is 25 paces and the weapons are revolvers 
held as seen in Fig, 1, The director of the 
combat, keeping his gaze fixed upon a met- 
ronome which beats SO to 100 times a min- 
ute. makes the inquiry as in an actual duel. 



“Are you ready?" and when they reply 
^Yes!” the director, timing his words ex- 
actly to the beats of the pendulum, cries, 
"Fire — one — two — three ! M 

At the command “Fire!” the adversaries 
raise their weapons and shoot. The two 
shots must be made before the command 
"Three!" As the participants in these trials 
were experts, they made a good average, 
hitting their man 6 or 7 times out of 8 
shots. Although more than 1.600 balls were 





PO P U L A R MECHANICS 
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MAKING ALCOHOL FROM SAWDUST 

A Valuable Use for the Waste of Sawmills 



By Carl Shelley Miner 



Wood alcohol is made by beating wood 
In the absence of air, under which condi- 
tions vapors are given off and charcoal left 
behind. This process is called dry distilla- 
tion. The vapors are cooled and condensed 
to a liquid. This liquid is separated into 
ita constituents, one of which is wood alco- 
hol. That wood alcohol should be the prod- 
uct of wood, and grain alcohol the product 
of grain is only right and natural. That 
grain alcohol should be produced from 
wood is upsetting the natural order of 
things. However, upsetting the natural 
order, or rather, what has been assumed to 
he the natural one. is the business of the 
chemist and, although in this case he has 
allowed the natural order to rest in peace 
for many years, he has now, at last, suc- 
ceeded in proving it to be not natural, but 
wholly fictitious. With all calmness he an- 
nounces that henceforth he will produce 
from wood either wood alcohol or grain 
alcohol i which will he referred to during 
the remainder of this article simply as alco- 
hol) or both. 

Fifty years ago a chemist discovered that 
by boiling sawdust for a long time In a 
fairly strong acid, he produced a sugar which 
could be fermented to alcohol. The yield 
he obtained was too small to make the proc- 
ess of any commercial value* and it was 
relegated to the realm of laboratory c uriosi- 
ties, a strange place where the scientist 
stores vast quantities of facts which the 
world Is not yet ready to use. This was a 
tempting bit of knowledge to the chemist, 
however, for the financial reward to the in- 
vestigator who should finally make this 
method commercially profitable. was sure to 
be great, and bo hundreds of chemists have 
taken their turns at trying to solve the 
problem. Many of them have patented 
processes, but most of the patents were so 
much waste paper. The first patent to have 
even a vestige of commercial value was 
that of Simonson, a Swedish chemist, who 
proposed to treat the sawdust, with three 
times its weight of strong sulphuric acid 
at a high temperature and pressure. This 
method was difficult and expensive and did 
not give a good yield of alcohol. A num- 
ber of patents were Issued which were 
merely variations of this process, among 



them being that of Classen, a German chem- 
ist, Fie treated the sawdust with strong 
acid and afterward submitted It to 
hydraulic pressure. He t however, was not 
satisfied, and went on gradually perfecting 
a method, taking out patents as bis work 
progressed, and, finally, about three years 
ago, be patented a process which b now' in 
successful operation in this country. 

The process is designed especially to 
make use of waste material of saw mills, 
When you realize that for every thousand 
feet of finished lumber a ton of wood waste 
is produced, it is evident that the amount 
of raw' material available for this process is 
simply enormous. The plan is, of course, 
to establish the alcohol plants In connection 
with the saw mills and to utilize their 
waste wood, which can be obtained for 
almost nothing. As outlined in the patent, 
the process is comparatively simple, and 
the reports of a number of excellent chem- 
ists, as well as the results obtained in a 
factory already established in Mississippi, 
show that it can be worked on a commer- 
cial scale. The sawdust, or wood waste, in 
pieces up to the size of a lead pencil, is 
dampened and placed in a large cylinder, 
which is lined with lead so as to resist 
the action of the acid used during the proc- 
ess, Then sulphurous acid, which is the 
acid formed by running the gas from burn- 
ing sulphur into water, is introduced, in 
the proportion of l part of 3 per cent sul- 
phurous acid to 3 parts of wet sawdust. 
The cylinder is revolved, in order to thor- 
oughly mix the contents, which are rapidly 
heated up to F., the temperature cor- 

responding to a steam pressure of 52 
lbs. The mas? Is kept at this tempera- 
ture and pressure for about an hour. Dur- 
ing this treatment the sawdust shrinks to 
about two-thirds of Sts original bulk, and 
takes on a brownish color. At the end of 
an hour the steam and acid (the acid being 
gaseous at this temperature) arc blown off, 
and the acid saved to be used again. The 
sawdust is thoroughly washed with water 
in order to extract all the sugar which has 
been formed. This solution is then treated 
with lime to neutralize the small amount 
of acid it contains, and yeast is added. The 
fermentation begins almost immediately. 
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and is practically complete after eight 
hours. It is in this particular that the 
Classen method has been found to be supe- 
rior to the other methods which have been 
tried and have failed, for in most of them 
it was very difficult to start the fermenta- 
tion, which proceeded very slowly and was 
not complete even after several days. 

After the fermentation is complete, the 
liquor Is distilled and the alcohol purified 
in exactly the same manner as the alcohol 
from corn, and the resulting product Is 
ethyl alcohol, differing in no way from the 
best grades of ethyl alcohol produced from 
grain, potatoes or molasses. The yield is 
excellent, amounting to 25 gal. of absolute 
alcohol per ton of wood, and this value is 
about the same for all available woods. The 
sawdust from which the sugar has been 
extracted may be used for the manufac- 
ture of charcoal and the usual products of 
the wood distillation process — wood alcohol, 
acetone, acetic acid and wood tar. It Is 
also possible to make an excellent fuel by 
pressing the extracted sawdust In briquet- 
ting machines, Tn this way, a very hard 
briquette cun be made without the use of 
any binding material. This part of the 
process is, however, at present undeveloped. 
Until recently, the process as above outlined 
was successful only In the ease of pine or 
soft wood. For a long time it was found Im- 
possible to use hard wood waste because the 
tannin of such woods gave, during the acid 
treatment, products which subsequently in- 
ter fen with the fermentation. A recent 

patent by Mr. Classen is designed to obviate 
this difficulty by removing the tannic acid 



ROOF TANKS IN LONDON 



A handsome building was recently com- 
pleted in London on the top of which was 
a roof tank ft. deep, The idea of these 
overhead cisterns is rapidly spreading. The 
illustration shows a view of one of these 




Hutt Tank on Qnftl 



with iron and calcium salts previous to the 
fermentation, and this will probably open 
the way for the utilization of the large 
quantities of hard wood waste for which the 
process has heretofore been found useless. 
Although this is the only process now* in 
operation in this country, there are several 
other process patents w r hich seem likely to 
compete with it. One French patent, which 
combines the treatment with adds, high 
pressure and electric current, seems prom- 
ising, Another patent involves the use of 
ozone and acid, and most of the others are 
mere variations of the acid treatment As 
to the cost of production of alcohol by the 
Classen method, the industry is not suffi- 
ciently w^elJ worked out for that matter to 
be definitely settled, but it seems safe to 
say that It will not exceed the expense of 
producing alcohol from corn and, since the 
raw maternal costs practically nothing, It 
will, in time, be able to compete with alco- 
hol from all sources, The one factory in 
this country has been operated intermit- 
tently for six months, and is said to be 
finally running on a satisfactory basis. The 
company which controls the Classen pat- 
ents is planning to build five new factories. 
Though the amount of alcohol likely to he 
produced from wood waste Is large, it is 
not likely to be more than a small percent- 
age of the alcohol which this country will 
produce from all sources. 



* Should mis’ r>f our ri'onJoM wish information which 
Oils: article dooti not furnish, The author will he very 
£t:nl to answer any letters addressed to him. at the 
pryantilliitr Laboratories, 33&-3T»T Dearborn street, 
( "h Ira go. 

Utnks which is 86 ft. long, 25 ft, wide and 
holds 2 ft. of water, Where roof tanks are 
desired the buildings are constructed with 
special reference to supporting the great 
weight of water. 

Another practical use of the housetop has 
been Inaugurated in New Y r ork City, where 
an open-air reading room has been provided 
for use in summer on the roof of one of 

the public libraries. 



FRENCH SUBMARINE SINKS 



The French submarine “Latin," while in 
practice off the coast of Africa, sank in 
110 ft. of water and the entire crew of 10 
men were lost. To escape heavy seas the 
boat made a dive but turned over and in 
some way opened and filled with water. 
At this writing all efforts of both French 
and British relief ships had failed and the 
b«ai w t hp still partly embedded in the Hand. 
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INSTALLATION OF LARGE OIL ENGINES 



Crude Oil is now Replacing: Coal in Engines of from 5 to 2,000 Horsepower 



liy Trtint RtiSSd, Consulting Engineer, Be La V*r£ite Machine Co, 



[Engtnw of Hi*- hh-G hp. art* rio‘w' mAde, whieh use cra.de oil Inatom! of or tiwwl] nej uotLl recently Lhe oil engine 
was made only in large units.— Editor.] 



Until recently the reciprocating steam 
engine has been used universally as a prime 
mover for large installations. The advent 
of the Internal combustion engine in larger 
sizes during the last two or three years has 
altered the situation, and now installations 
are being frequently made where engines of 
this type are used in preference to steam 
engines. 



engines as compared with the steam engine 
was not so great. 

The rapid development on large internal 
combustion engines within the last two or 
three years lias been remarkable, and a 
number of installations in which internal 
combustion engines have been used are now 
in satisfactory operation. One of the 
largest power plants in which oil engines 




h — — — — — . 

Fig, 1—250- Hp* Unit $--011 Engines 



■ 



Th chief features to be considered in 
large installations are. first of all, economy, 
and, secondly, reliability in operation. In 
Europe, greater opportunities were offered 
for the development of the Internal com- 
bustion engine than was the case in the 
United States and, consequently, installa- 
tion of large engines is more common 
there than has been the case in this country 
hitherto. Owing to the relative cheapness 
of fuel in this country, the economy effected 
in Europe in favor of the large gas or oil 



are used is that of the Baldwin Locomotive 
Works, Oil engines of a total capacity of 
over 5,000 tip* are now being installed there. 
The method of operation and the many 
advantages obtained by the use of these 
engines are so well known that it is not 
necessary to refer to them here in detail. 
They use fuel or crude oil, and consume a 
little less than a pint per actual horsepower 
per hour. 

The 250-hp. engines are twin cylinder, 
*ach cylinder hping 125 hp, Smut* of these 
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Fig. 2— Sectional View 125-Hp. Oil Engine 



art» direct connected to air compressors and 
some to generators, the latter being placed 
between the cylinders as shown Sn Fig. L 
The engines are run from Monday morning 
until Saturday night. 

Figure 2 shows a sectional view of one of 
these engines, from which can he seen their 
method of operation. They run on the four- 
stroke cycle or that in which the piston on 



one stroke sucks in the charge of air; on 
the second, an in stroke, the air, together 
with the fuel. Is compressed. Just after the 
beginning of the third (out) stroke, the 
combustible mixture is ignited and, expand- 
ing by Us own heat of combustion, exerts 
pressure on the piston, thus driving the 
engine. In the fourth (in) stroke the 
products of combustion are forced out of 




Fig. S--SI*teen 2, 000- Up. Gu Engines 
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the cylinder. It will be seen from section 
A that the oil intended for fuel is kept 
stored in a tank in the base plate of the 
engine. From this tank the oil Is pumped 
to the vaporizer, which Is a east-iron cham- 
ber connected by a narrow neck to the main 
engine cylinder. The vaporizer is kept hot 
by the combustion of gases within. 

As the oil is entering the vaporizer a 
charge of air is drawn in through the port 
shown in the side of the main engine 
cylinder (section A). The oil Is vaporized 
by the heat of the vaporizer wails and the 
piston starts its compression stroke, forcing 
all the air into the vaporizer where it mixes 
with the oil. The heat of compression, com- 
bined with that from the walls of the vapor- 
izer, is sufficient to Ignite the combustible 
mixture* The products of combustion leave 
the cylinder through the same port by 
which the air enters. 

In case the load on the engine is de- 
creased the governor opens a by-pass valve, 
which allows part of the oil to flow back 
to the storage tank. 



This type of engine is built in units of 
from 5 to 250 hp. and is widely used both 
In this country and abroad, there being 
several thousand of them now in operation, 
in the field of gas engines also this 
country has the largest installation in the 
world* It was completed about two years 
ago and was erected for the Lackawanna 
Steel Company. This plant, through its 
size and importance, has become quite well 
known to engineers in all parts of the 
country. It consists of eight 1,000-hp. and 
sixteen 2,QC0-hp. units. 

The whole plant is run on the waste 
gases taken from the tops of the blast 
furnaces. Of the total power of the plant 
.12,000 hp. is employed for driving blowing 
engines and 8,000 hp. for driving direct 
current and alternating current generators. 
Five of the 16 gas engines driving blowing 
engines are shown in Fig, 3, 

It Is perhaps not too much to predict that 
the internal combustion engine, excepting 
rare cases* will eventually entirely super- 
sede the steam engine. 



& J3 & 




ICE-RIDING CAR FERRY 



A car ferry which will ride the ice in- 
stead of crushing its way through it is to 
do battle with Lake Erie and the elements 
this winter, plying between the Ashtabula 
(Ohio) harbor and Port Burwell, Canada, 
The bottom of the ferry Is divided into 
compartments by eight transverse bulk- 
heads, six of which run to the car or main 
deck and two to the lower deck. The com- 
partments are filled with water. which is 
controlled by ballast pumps* one of w'hich 
may be used to pump the water out of a 
compartment at the same time that another 
is pumping water info another compart- 



menL To make the ferry ride the ice. the 
bulk of the water is pumped into the stern 
and the bow, rising lightly, climbs the lee, 
which is crushed down and passes under 
the ferry- When light, the ferry draws 
but 10 ft. 6 in. This method is not advis- 
able under all ice conditions* however, and 
to plow directly Into a field of ice the com- 
partments are all filled to the same level. 
By the same pumping system the ferry may 
be listed to one side or the other, as neces- 
sary. 

The vessel is 350 ft. over all, 56 ft, beam 
and 20 ft. depth. She has two triple expansion 
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engines and twin screw propellers and 
four Scottish boilers. She easily carries 
50 cars of lG0,QGQTb> capacity on her four 




The Bow 

tracks. To fuel her, drop bottom cars are 
run aboard and their contents dropped 
through the deck Into the bunkers. At the 
end of each of the four tracks there are 
bumping posts, and these are used not only 
to atop the cars,, but also to hc:c them sta- 
tionary during the trip across the laKe. 
The cars are coupled together and then 
fastened to the couplers of these posts. 

At the ferry docks a great apron weigh- 
ing 75 tons and hanging from a powerful 
balance is used to run the cars out on. This 
apron can bo raised or lowered to the level 
of the deck of the ferry. 

The “Ashtabula” is equipped with all 
modern conveniences for the comfort of the 
crew and on her official test made a speed 
of 15 miles an hour. 

*-+—# — 

PREVENTS SIDE SUPS ON ALTOS 

One of the latest safety devices for autos 
or motor busses has been demonstrated In 
London. It consists of a light two-wheel 
trailer connected by a ball-and-socket joint 
to the casing of the differential. When the 
vehicle skids, the trailer, being independent 
in its movements, remains in its normal 
position. The jerk opens a valve on the 
side where the skid occurs, causing a stream 
of sand to shoot out under the wheels, 
instantly arresting the sMd. 



MAY TUNNEL IRISH SEA 



A tunnel connecting the north of Ireland 
with the south of Scotland is being seri- 
ously considered. The work would cost 
$50,000,000 and occupy 13 years in con- 
struction, Midway on the proposed route is 
a great submarine chasm, which the tunnel 
will have to make a detour to avoid. 

— # -* ■ 

LIMITATIONS OF AERIAL FERRY 

The opening of another aerial ferry in 
England to travel, and the proposed con- 
struction of such a structure across the 
Mississippi at St Louis, has directed the 
attention of engineers to the merits of this 
plan. The Engineering News sums up the 
question with the belief that for large vol- 
umes of traffic this type is “more notable 
as an engineering curiosity than as a vab 
uablc new means of over-water transit.” 
*- * 

BRONZINO PICTURE FRAMES 



The modern method of gilding and bronz- 
ing picture frames is an interesting opera- 
tion. When the frame comes to the gilders 
It fs ready prepared with its ornamentation 
of " composition resembling putty. The 
gilt and bronze, thinned with banana oil, 
says the Detroit Xews, are applied by 
mea r of compressed air, a device similar 
to atomizer being used. At the back of 
thia frame is a flue supplied with a forced 
draft which carries away all superfluous 
oik 




Applying the Bronze 




Tib e CCtorld'a Greatest 
fighting Machine 
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AIRSHIP INSECT SHAPED 



Like Borne fierce goblin in a fairy tale is 
this extraordinary airship, the creation of 




“ Passengers Ride fri the Body " 

the Aero Club, of Belgium. The model, 
which is now on exhibition in Brussels, re- 
sembles a gigantic bee. The ship is a true 
flying-machine, being heavier than air and 
depending on its wings and propellers for 
movement. The inventors are Captain 
Marga. M, rie la Han It and M. Jensen. A 
60-hp. motor furnishes power to drive the 
propellers at the tremendous velocity of 
30,000 revolutions per minute, according to 
the builders. The passengers ride in the 
body, which has four square windows. In 
the tail are three air bags to reduce the 
shock of alighting. The conception is cer- 
tainly a very original one, 

■ *- ♦- ♦ 

BICYCLE HAND AMBULANCE 



A novel form of ambulance particularly 
adapted to use on large estates, such as 



ranches, etc., or in small towns where no 
large vehicle for the purpose is maintained, 
is ail English invention. The device con* 
sista of a bicycle, carrying two poles slung 
on hooks under the seat where they do not 
interfere wfth the rider. To form an am- 
bulance the frame of the bicycle divides 
into two sections in the middle bar, each 
section having a wheel. The sections are 
movably fitted on an additional curved ver- 
tical bar, where they are held at right am 
gles by two rods. The poles are then un- 
slung and placed to form the litter sides 
and the cloth Is pulled over them, making 
a complete ambulance. The rider carries an 
emergency case containing bandages, restor- 
atives, etc. 

■ ♦ ♦ ♦ 

TELAUTOGRAPH FOR BATTLESHIPS 



Telautographs wilt be installed on vessels 
of the American navy if the experiments 
now being made on the battleships "Penn- 
sylvania"' and "Alabama"’ prove as success- 
ful as anticipated, At present communica- 
tion from the conning tower to the gunners 
is had by means of telephones and speaking 
tubes, but In the din of battle both are 
Inefficient. Captain Philip, on hoard the 
"Texas" in the battle of Santiago, w T as 
obliged to depend entirely upon messengers, 
giving to each messenger the name of the 
gunner. In this way he w^ould call out the 
name of the gunner to whom he wished to 
give an order, and the messenger would 
respond, thus saving valuable time, 

In the Spanish w r ar the impracticability 
of the speaking tube and the telephone 
caused naval experts to set to work at once 
to apply some system whereby the orders to 
"Cease firing,” ' Fire faster/’ "You are firing 
too high,” etc., could be transmitted to the 
gunner in the quickest time possible. This 
work led to the installation of the telauto- 
graph on the "Pennsylvania" arid ^Ala- 
bama" just before the spring target practice. 




The Bicycle as an Ambulance 
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The telautograph Ib an electrical instru- 
ment by which writing tan be transmitted, 
A person can sit at one end of the electric 
wire and by writing on paper the Identical 
writing appears at the other end. Those 
which were installed on the battleships were 
equipped with typewriter keys. Instead of 
the standard keyboard, however, characters 
were used which covered all the orders 
which might be needed in a battle. 

The captain, by pressing the key "Fire 
faster," would cause the command to be In- 
stantaneously played up before the gunner, 
thus doing away with the possibility of 
delay and the delivery of an incorrect, order 
It also will do away with the giving of 
verbal orders, which are difficult to under- 
stand during an engagement, owing to the 
noise of the guns. 



SUBMARINE COAL MINING IN NOVA 
SCOTIA 



Mining coal beneath the bed of the 
Atlantic ocean is carried on by six col- 
lieries at Cape Breton, off the coast of 
Nova Scotia. The largest of these is the 
Princess, or Sydney pit, where the seam of 
coal averages between 5% and 6 ft r thick 
of the best quality. The seaward inclina- 
tion Is about 1 ft. vertical In 12 ft, hori- 
zon tai. 

The workings are distant from the shore 
line 5.800 ft. to the dip and at this point 
the overhead cover is 1.140 ft thick, wdth 
from 33 to 40 ft depth of water above it. 
The undersea workings In the whole coal 
cover 1,620 acres and there is practically 
no leakage from the sea. From the main 
seam of the submarine area some 5,250,000 
tons of ccal has been taken. 

*--<»— + 

AMERICA LEADS IN COAL PRODUC- 
TION 



In 1904 the world's output of coal w F as 

887.021 .000 tons; in 1005 it was 929,623.000 
tons, or an increase of 7 44 per cent Every 
country, excepting Russia and Belgium* 
shared In the gain, but the greatest advance 
in production is shown by the United States 
jumping from 351,816,398 to 392,919,341 
tons. America is the largest producer; 
wiitle the United Kingdom is second and is 
also the largest exporter. 

It. is interesting to note that In 1814, the 
date of the earliest record, Pennsylvania 
was credited with 22 tons (short, tons of 

2.000 lb.), the total recorded output of this 
country. Nlnety-one years later a total of 



392,91 9,341 tens Is recorded and nearly all 
the states and territories contributed. 

* « ♦ 

HIGHEST OFFICE BUILDING IN THE 
WORLD 



Top Will Tower Ftei Above the Street 





The highest 
building in the 
world for prac- 
tical use is 
now' being 
erected in New 
York City, It 
will contain 42 
stories, of 
which the 28 
upper fl o o r s 
take the form 
of a tow r er 65 
ft. square. The 
height from 
sidewalk to 
top of cupola 
will be 612 ft., 
or 57 ft, higher 
than the 
Washington 
monument. It 
nr|11 """tain 
iJ VH iUH trtj. of 
door space and 
be used as an 
office building; 
with accommo- 
dations for 6.- 
000 people, The 
tower section 
will weigh 23,- 
000 tons exclu- 
sive of furni- 
ture* fittings 
and occupants. 

The chief 
engineering 
problem was to 
provide against 
wind pressure, 
which has 
been done by 
a system of 
anchoring the 
steel columns* 
The tower is 
an addition to 
a building al- 
ready 14 stories high, and when completed 
will certainly he a genuine and record- 
breaking skyscraper. 
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HALF=M1LLION-POUND LOCOMOTIVE 



Two In One 



Some mammoths in locomotive construc- 
tion have been turned out during the past 
few weeks by the Baldwin Locomotive 
Works for the Great Northern Railway. 
Their great size is best realized by com- 
paring the man and the machine. 

This engine is known as the Mallet com- 
pound, and is intended for freight service. 
The rear group of wheels are driven by 
the pair of high pressure cylinders from 
which the steam exhausts into the low-pres- 
sure cylinders, driving the forward set of 
wheels. Length of engine and tender is 
73 ft* Z\i in.; weight of both, 5G3.0GQ lb.; 
tractive power, 71 r GOO lb. 

♦ * ♦ 

GASOLINE ENGINES IN COAL MINES 



If one unfamiliar with the matter takes 
li 1 1 almost any catalogue of the leading gas 
and gasoline engine manufacturers, he will 
be astonished at the number of uses to 
which these labor-savers are now adapted. 
They are found furnishing power for grain 
elevators, electric lighting, modern shops, 
agricultural machinery, combined with 
pumps for water works, hoisting machinery, 
air compressors, marine engines and other 
purposes tco numerous to mention, 

Tli mines they are used for hoisting, 
pumping aud running blowers, and in many 
instances engines far down in the earth 
close by the seeps of w p ater are almost 
without attention, yet sending a steady 
flow of water to the surface hundreds of 
feet aw r ay; The extensive use of the en- 
gines in this connection is singular, con- 
sidering that coal for fuel costs nothing in 
these mines, yet it is found economical to 
use the gasoline engine for power. 



VARIED USES OF CEMENT 



In a single copy of a cement paper last 
month description was given of construc- 
tion from cement of the following: Resi- 

dences, school house, hotel, apartment 
building, car barn, warehouse, wholesale 
bakery, cemetery monuments, mantels, 
electric power house, canal locks, dam, 
tunnel, curbstone, sidewalk, subway, rail- 
road bridge, factory, cistern, roof, culvert 
reservoir, EOO-ft. smoke stack, city ball* 
cement brick, docks* packing house and a 
life-saving station* 



POWER HOUSE IN A CAVE 



Mysteriously Operated Mill Has Water Wheel 50 Feet Under Ground 





Transmission Machinery at Top of Cave 



Entrance to Cave 



111 northern Tennessee, 
not many miles from 
Nashville, there stands 
one of the most unusual 
mills in existence, teem- 
ing with, work, its busy 
rolls ever in motion, yet 
operated by a power in- 
visible, About the struc- 
ture there is nothing re- 
markable ; it has its gen- 
erous grist of fine white 
dust and its old frame 
vibrates to the whirr of 
machinery, but what keeps 
that machinery going? 

There is no wheel; there 
is no steam plant* Out of 
the side of the building, 
however, pass several steel 
cables, and if we follow 
these to a distance of 365 
ft, from the mill where 
they terminate in the 
ground we will find the 
solution of the mystery. 

In a cave 50 ft, deep, 
hollowed out of the solid 
rock, revolves the great 
wheel. The Idea Is an 
ingenious one* The cave 
Is located near a small 
creek and was formed by 
nature, but its opening 
had been enlarged by man 
in a previous attempt to 
locate a water wheel there. 

The present wheel is 28 
ft. 10 in, in diameter. The 
cave is circular, W ft. in 
diameter and 4 ft, wide, 
bo that there is little space 
between It and the wheel. 

The walls are as smooth 
as though they bad been 
dressed by a stone mason 
and at the center where 
the shaft is, the space is wider to allow r for 
the gearing. The sills to carry the bearings 
rest in niches cut out of the solid rock and 
are fastened by iron pins drilled Into the 
stone. The top of the water wheel lacks 
about 30 in. of coming to the lop of the 
rock cavity, and from the rock to the sur- 
face of the ground is a distance of nearly 



IS ft., giving a fall of over 20 ft. from the 
bed of the stream to the top of the water 
wheel* 

The opening above the circular rock pit 
has a Stone wall built to keep the earth 
from caving in upon the wheel. 

An iron pipe 21 in, in diameter carries 
the water from the surface to a closed steel 




tank just over the wheel. This discharges 
the water to the wheel at such an angle as 
to utilize the force of the 20 ft. pressure in 



Plan o< Wheel In Cave 

the pipe, The curved buckets of the wheel 
discharge the water right at the bottom on 
a solid stone. The water then runs west 
about even with the breast of the wheel 
where there is a hole a little larger than 
a sugar barrel, It falls through this per- 
pendtcularly about 6 ft. and then rims on 
down through the cavern. 

The flour mill operated by this unique 
system has four double roll stands, 6 in. 
by 20 in. rolls, reel system; corn mill has 
two double stands, 9 in. by 24 in. rolls, with 
gyrator for bolting. Power is transmitted 
from the water wheel pit 365 ft. away by a 
single span %-Jn* steel cable, made endless, 
and the water can be turned on or off the 
w'heel as desired from the mill* The mill 
is owned by N. B. Kittrell and was formerly 
run by steam power. 



NEW YORK HAS LARGEST GAS 
HOLDER 



The largest gasholder in the world is 
located in New York, Its capacity is 15,- 
000,000 cm ft. The dimensions of the tank 
are; Diameter, 300 ft., and depth. 48 ft. 6 
in. Formerly a tank of 12,000.000 cu, ft. 
capacity, located at Fast Greenwich, Eng- 
land, was the largest 



FAMOUS LIGHTHOUSE DURING 
STORM 



Many lighthouses have been built on the 
Eddystone rocks in the English channel* 9 
miles off the Cornish coast, all to meet 
destruction in one form or another. The 
first was a wooden polygon 10U ft. high with 
a stone base; built in 1636-1700; washed 
aw r ay in 1703 in a furious storm, The 
second w'as of the same description, but 92 
ft. high; built In 1706-1709; destroyed by 
lire in 1755. The third was built of blocks, 
weighing from one to two tons, of Portland 
oolite, encased in granite, the granite being 
dovetailed into the solid rock, and each 
block into its neighbors. This tower was 
82 ft. high. This w f as constructed in 1757- 
1759. The action of the waves undermined 
and weakened it and another house of the 
same construction was completed in IS 82. 



E: tidy stone Llgtathoi)»G in ft Storm 

At an elevation of 133 ft. its light Is equal to 
159,600 candles and can be seen to a dis- 
tance of 17 Mt miles. Our illustration shows 
the famous structure during a tempest. 

— - — *•* -- - 

A new method of ridding wines of musti- 
uess consists of adding S.8 oz. coffee grounds 
nd 5 grams pulverized orris root to each 
26,5 gah of the wine. The coffee grounds 
possess strong deodorizing properties. It is 
said* After four or five days the wine is 
poured off. 




FIRST ENTIRE CONCRETE BUILDING IN CHICAGO 




Concrete Floor 

Many of the so-called concrete buildings 
have been named as such because of the 
fact that concrete doors, beams, roofs, or 
other concrete parts have been used in 
their construction, but the building here 
shown, which is now under process of con- 
struction in Chicago, will be entirely of 
concrete, with the exception of a few face 
bricks to be used between the piers and 
window frames. 

The only steel In this building is that 
used for reinforcing purposes and consists 
of long square twisted bars, which are em- 
bedded in the concrete In order to increase 
its tensile strength. The tensile strength 
of ordinary concrete* or its resistance to 



Column -Mould 

being pulled apart, is very low, hut its 
crushing strength, or resistance to com- 
pression, is very great and for this reason 
concrete which has been reinforced, suc- 
cessfully stands the strains in both direc- 
tions. The steel bars used for reinforcing 
are twisted for the double purpose of 
increasing their tensile strength and pro- 
ducing a more suitable surface for holding 
the concrete. 

The floors, pieTS, columns, girders and 
even the stairs of this building are of con- 
crete and the roof will also he made of that 
material, thus producing a build Eng which 
will be absolutely fire proof. The cost of a 
concrete building compares favorably with 




Reinforced with Twisted ftcul Bars 
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that of steel or Tire-proof construction and 
can be designed to suit any special require- 
ments, as the material used in its construc- 
tion is susceptible of the most artistic 
treatment and can be proportioned to give 
any desired strength. 



It is true that more time is required to 
erect a concrete building than a steel 
building of the same size, but this is offset 
by the prompt delivery of concrete mate- 
rials. which can always be obtained on short 
notice. 



0 0 0 



AMERICAN STEAM MOTOR COACH 




BEST MAPS MADE IN GERMANY 



The largest map-making establishment in 
the world Is located at Gotha P Germany* 
and was founded more than 120 years ago. 
Besides a geographical library of 80.000 
volumes, it has a collection of over 150,000 
maps. It has all the route surveys of ex- 
plorers and all the sheets of topographic 
and other surveys procured by the various 
nations. European establishments do not 
use the wax process of map production gen- 
erally employed by American map houses, 
as they consider the results inferior. Good 
maps are excellent masters. One German 
professor, noted for his knowledge of re- 
gional geography, studies maps more than 
he does books, and obtained nearly all his 
material for a large geographical work in 
this way. Poor maps are harmful agents, 
however, as the mind, once given a wrong 
impression through the eye, finds it difficult 
to accept the correct one afterwards. 



An American car builder 
has brought out a steam 
motor coach for suburban 
and short line work on 
steam roads, and for inter- 
lirban lines. England and 
Germany have already made 
considerable progress with 
cars of this type, where a 
number of these combined 
motor coaches are in serv- 
ice. 

The car illustrated is 82 
ft. 6 in. long with four 
compartments: engineer's, 

baggage, smoker and coach. 
It weighs 89 tons, of which 
56 tons are on the motor 
truck. The boiler l& a 
quick steaming torpedo boat 
type, burning crude oil and 
carrying a working pressure 
of 250 lb. The engine is a 
double-cylinder, 11 by 12 In,, 
developing 275 lip,, and transmits power to 
one axle by means of gearing similar to 
that of an electric car. Side bars serve to 
make drivers of ail four wheels of the 
motor truck. The engine is inclosed in a 
dust-proof case. Oil cups are placed com 
veniently outside and feed through small 
pipes to the various bearings. After exhibi- 
tion at leading railroad centers the car will 
go into service on the Missouri Pacific 
railway, 

» « » 

Congress will be asked at Its next session 
to adopt the revised international rules for 
preventing collisions at sea with fishing 
vessels, through a rearrangement of signal 
lights to correspond with those adopted by 
most of the other nations. 

* 

One and a half million railroad ties am 
being imported on a single order, from 
Japan, at a cost of 56 cents per tie. 




SIX-STORY CONCRETE BUILDING 
TIPS WITHOUT CRACKING 



Most remarkable of the many strange oc- 
cm rentes which concrete const ruction has 
to its credit is the performance of a six- 
*tory concrete building in Tunis. The 
structure was scarcely completed when some 




It Lean Si 10 Degrees 

change took place in the earth under quo 
side, letting down the foundation anil caus- 
ing the building to lean, as shown in the 
illustration. The London Sphere says: <h A 
large warehouse which has just been con- 
structed entirely of concrete is to be seen 
leaning as much as 10 degrees from the per- 
pendicular, outdoing the famous Tower of 
Pisa* No cracks have appeared in the 
Walls.” The engineers are hopeful of being 
able to restore the building to its original 

and proper angle. 

- — 

RAILROAD COMPANY STARTS A 
SCHOOL 



A department for instruction in scien- 
tific railroading Is fo be established in con- 
nection with the Nevada State University at 
Sparks by the Southern Pacific Railroad, 
The school will be conducted for the bene- 
fit of railway employes holding responsible 
positions, with an effort to raise the stand- 
ard of efficiency. It will be under the joint 
supervision of the university and railroad 
company, with a corps of expert railroad 
men to assist the professors. 

Two classes of men will be trained for 
service on the Hues — apprentices and jour- 
neymen, CHisses will meet for tw r o hours 
twice a week. 



TALL TELEPHONE POLE 



One of the tallest telephone 
poles in the world is where 
the w ires of the Pacific States 
Telephone Company cross the 
Chehalis river near Aber- 
deen, Washington. 

For some years past the 
shorter pole shown in the 
illustration and which was 
90 ft. high was sufficient to 
keep the wires dear of river 
craft. But the increasing 
passage of ocean steamers 
made a higher pole neces- 
sary, and a new one 126 ft, 
high was set up. This pole 
is one single stick of Wash- 
ington fir, IS in. at the butt 
and 8 in. at the top; the pole 
weighs 6,000 lb. 

The stick was cut at a 
point 12 miles distant and 
towed down the river where 
it was erected by six men 
using a 12-hp. hoisting en- 
gine. The American Tele- 
phone Journal says; 

For making attachment to 
the pole and moving it a 
%-in. steel cable was em- 
ployed, rim through 10-in. 
steel blocks. The pole was 
set 12 ft. in the ground, and 
guyed with four iVin. steel 
stranded wires at the top, 
and also guyed about 40 ft. 
from the top w ith four ^.-in, 
stranded wires. The guys 
are fastened to dead men set 





in the ground to a depth of 
8 ft + These dead men are of 
cedar SxS in. in section, and 
7 ft. long. 

Although the steps upost 
the old pole show clearly, 



those upon the new one are so placed that 
they are not visible from the point from 
which the photograph w r as taken. They are. 
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however, provided, being % by 10-in. gal- 
vanised steps of the usual type. Ample 
support for the wires is furnished by cross 
arms of the ordinary style, 4x4 in. in sec- 
tion, and 10 ft. long. These are fastened 
with one ”^-in. machine holt through the 
center of the pole, and one %-in, bolt 
through the double arms S in. from the 
pole on either side, and one %4n. double 



arm bolt on each etui of the double arms. 
The span between the poles on the opposite 
sides of the river is 900 ft., and the wire 
used for the purpose is ordinary No. 14 
steel galvanized wire. 

Four linemen will be seen perched on the 
slender cross arm; only those who have 
ever climbed a tall pole or stack realize how 
high lO'J ft. seems from a slender support 



BIGGEST GRAIN CARGO EVER LOADED 

370 t 273 Bushels of Wheat--Value $277 f 000 




This Carfifij Would Fill 3 Mi Cars 



W .at is declared to he the largest cargo 
of grain ever loaded Into one vessel, on 
either fresh or salt water, was put into the 
lake steamer “B. F. Jones," at Elevator D, 
Duluth. There were 370, 273 bu, of wheat 



for export to the Mediterranean, the cargo 
and vessel being valued at 5750,000, To 
load the same quantity on rail would have 
required IS trains of 30 cars each. The 
steamer 552 ft long with 56 ft, Imim. 




PLOWING WITH AN AUTOMOBILE 



An automobile concern put one of their 
machines to a strange use recently. A hard 
cinder drive at the side of 
the factory was graded so 
high that during heavy 
rains the water ran into 
the building, and It was 
decided to lower the grade. 

Accordingly a ear w r &s 
hitched by a double rope to 
a plow and the first furrow 
started. It was rather tough 
pulling for the car until the 
plow bit into this hard 
surface, but once started it 
worked all right and the 
whole drive was loosened 
up by the help of the auto. 



The Erie is changing the lights in switch 
targets all along its lines from white to 
green Pi indicate safety. Other railways are 
planning to adopt the change. 



Automobile Puilin^ Plow 
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CONCRETE FREIGHT DEPOT AT 
LOS ANGELES 



Operation td g Single Lever Opens One- Half Mile 
©f Windows 



The use of the concrete construction is 
growing in favor rapidly on the Pacific 
coast,, the railroad systems which are build- 
ing large freight and passenger depots of 
the material being important instrumentali- 
ties in its introduction. The Santa Fe now 
has an immense freight depot under con- 
strucUon at Los Angeles, which will be 
almost entirely of reinforced concrete. 

When finished this depot will be 1,320 ft. 
( 14 mile) long, 915 ft, wide and two stories 
high, with a roof of red tiling. By the turn- 
ing of a single powerful iron lever It will 
be possible to open one-half mile of pivoted 



BRIDGE OF 1,800* FT, SPAN ACROSS 
THE ST, LAWRENCE 



Will Carry Two Railway Lints, Two TrolJey Lines* 
Two Highways and Two Sidewalks 



The St. Lawrence river, hitherto un- 
spanned from Montreal to the sea, a distance 
of 1,000 miles, is now being crossed by the 
greatest girder span in the world. The 
bridge is being built about six miles above 
Quebec and 165 miles below Montreal at a 
point where the river narrows to 2,000 ft at 
low water, and the great central span, 1,800 
ft. long, with a central suspended girder G75 
ft* long and 130 ft. deep, extends almost 
from hank to bank. The two anchor spans 
are each 500 ft* long, making the total 
length of the bridge 2,800 ft. Besides this, 
there are the two approach spans, each 210 




Haw the mg Bridge will Look when Finished 



transom windows, converting the depot into 
an open building, and by use of a reverse 
lever to close them in the same manner. 
The cost of the building will approximate 
$250,000, 

*— * - 

PAPER FROM PEAT 



An immense paper mill is being estab- 
lished at a Michigan peat bog, some 10 or 12 
square miles in extent. The character of 
the peat in this bog was not suitable for 
manufacturing peat fuel, but, it is said. Is 
just right for the manufacture of certain 
kinds of paper. 

The process consists of digging the raw 
material from the bog, transporting it to the 
mill in trolley hopper cars and there con- 
verting it into paper. The mill runs day 
and night and wires strung with incan- 
descent lights illuminate the bog, which be- 
fore was an unfrequented, treacherous waste. 
At present the company, which owns 1,900 
acres of the bog, is manufacturing box 
board only, turning out 30 tons a day. Later 
building paper will be one of the products. 



A new artificial lumlier made of asbestos and 
cement is said to be fireproof. 



ft, long. T he bridge, which is to carry two 
railroad lines, tvro trolley lines, two high- 
ways and two sidewalks, will have a clear- 
ance of 150 ft. above high water mark. The 
great wddth of span was necessitated from 
the fact that the river deepens rapidly from 
the batiks to a maximum of 200 ft.; the tide 
water rises 15 ft., and the velocity of the 
current is over three miles an hour. 

Work on the bridge w-as begun in April 
of 1904 and is to be finished In December of 
1008, The height of the post over each river 
pier will be 315 ft. The post is 10 ft. wide 
by 4 ft. in depth and rests at its lower end 
on a pin 2-1 in. in diameter. Throughout pin 
connections arc used, those on the main and 
anchor spars usually being 12 in, The cross- 
girders, carrying the roadway, are 10 ft. 
deep. The bridge is built up entirely of 
rolled plates and angles, no castings being 
used. 

One of our illustrations shows the bearing 
for one of the river piers, with the pin- 
plates for the vertical and Inclined members 
in position. The total weight represented 
is 537,000 lb* 

Some of the pieces used in the construc- 
tion of the bridge are of enormous size and 
weight, the floor beams, for Instance, being 
girders 66 ft. long and 10 ft. deep. Special 
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carg were required for bringing these pieces 
from the steel works at Phoenixville to the 
bridge site. Work proceeds from both sides 
of the river, and two 60-ton electric travel- 
ing cranes of 60-ft. span with 75Q-£t. run- 
ways, beside a special 450-ton steel traveler 
with thirty-eight 10-ton tackles, operated by 
four special electric hoisting engines, are 
in operation at the anchors. Hitherto the 
Forth bridge, Scotland, has been the longest 
girder span in the world. 

The Quebec bridge is being built to con- 
nect several important railway lines. Be- 
low Quebec the St. Lawrence widens rap- 
idly to the sea so that It Is probable that 
for a distance of about 825 miles no bridge 
will ever cross It. 



KEEPING CREAM WITHOUT ICE 



"For two years," says a practical dairy- 
man, "1 have kept the cream from ten cows 
in first-class condition without ice. Tn the 
corner of my house cellar, near the drain 
outlet, l built a platform about 3 ft. high and 
3 ft. square. 1 nailed to the sides burlap 
sacks so as to hang to the ground. On the 
platform I placed a half barrel with both 
heads in. In the top head 1 bored a hole 
to take in a hose pipe* which I ran to a 
pall in the sink where we pump water from 
the well and fill the half barrel with water. 
^1 place the cream cans under the platform. 



and by several small gimlet holes let the 
water onto the top of the cans. 'Phis forms 
a cold storage chamber, and I think it fs 



equal to the tank of water with ice in It 
to keep the cream. The cream gatherers 
say my cream has been in as good order as 
the best." 

— — 

England Is building three more powerful 
battleships, to have as heavy broadsides 
fire as the "Dread naught/' but to be math 

faster. They will be turbine propelled, 

— - 

MACHINE CLEANS BRICK 



Millions of bricks are being reclaimed 
from the ruins of San Francisco, but the 

old-time meth- 
od of cleaning 
the mortar 
from the brick 
with a hatchet 
was found too 
slow and cx- 
p c n s I v e. At 
present cost of 
labor it was 
cheaper to 
throw the 
bricks away 
and buy new 
ernes. The necessities of the case resulted 
In the construction of Labor-saving machines, 
Machinery, driven by electricity and 
steam, is being extensively used. One of 
the largest and most successful brick clean- 
ing machines is that 
shown in the photograph. 

Several iron wheels 
about 30 in. in diameter 
and 2 in. thick are used. 
Each wheel has a number 
of cleats, or flanges, on 
the sides — radiating from 
a common center. These 
flanges are each about 1 
iu. thick and 2 in. wide, 
with sharp, square cor- 
ners or edges. The u'heels 
are made to revolve quite 
rapidly. The rough, mor- 
tar-covered bricks are 
brought up to the wheels 
by an endless iron chain 
elevator. By means of a 
clever mechanical ar- 
rangement the sides and 
ends of each brick are 
brought successively in 
contact with the whirling 
flanges or cutters, the mortar cut off and 
the brick delivered In a pile ready for use 
again. 




Electric Brick- Clean Eng Machine 
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All the articles ap- 
pearing in this 
part mcnt are reprint- 
ed in btmk farm at 
the end oi each year. 





Contributions to 
this department are 
invited. If you have 
worked out a good 
idea or know of one. 
please send it in. 



OLD DRILLS USEFUL 



The shanks of broken or worn-out drills 
may be easily restored to usefulness by 

grinding down 
the end, as 
shown in the 
sketch* Tho 
drills thus 
formed are 
very useful for 
drilling brass, white metal or other soft 
material. — Contributed by W« J. S., Ems- 
worth. Pa. 

* * * 

TO FROST WINDOWS 



Make a strong solution of epsom salts in 
hot water and white hot wash it over the 
glass with a brush. When cool the salts 
will be deposited on the window in crystal- 
line form, beautifully frosting the window, 
fie careful to entirely cover the window 
with the liquid and do not let it run or the 
pattern will be spoiled. 

■ * + ♦ 

ELECTRICALLY OPERATED PLATE 

BOX 



Owing to the great number of undeveloped 
plates and films which were being spoiled 
by the careless opening of the plate box, 
the following device w r as constructed and is 
now in successful operation. 





Fla:. 1 - -Plate Box far Dark Room 



The plate box (Fig. 1) was provided with 
a home-made hitch operated by an electro- 
magnet When the photographer desires to 
open the box he presses a push button 
within easy reach of the box, which com- 
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Fig. 2 , —Wiring Diagram 



pletes the circuit and energizes the magnet, 
thus allowing the lid to be raised. If* 
however, the window or either of the two 
doors should be open the current would not 
be complete and the box could not be 
opened. 

This is accomplished by using ordinary 
burglar alarm contacts in both doors and 
window and connecting in series as shown 
in the wiring diagram (Fig. 2). It will be 
seen that the opening of either door or 
window will open the circuit and prevent 
operating the magnet by the push button.— 
Contributed by Win. F, Groose, Photog- 
rapher. Oeonomowoe t TVis, 

- ■» » — » 

IMPROVED SOLDERING FURNACE 



Any one w r ho has had any experience with 
this style of soldering furnace will at once 

see the advantage of 
using a bicycle foot 
pump (attached as 
shown) over the old 
rubber bulb with its 
slow, weak action, 
leaky valve, and 
short - lived rubber 
tube, 

A bicycle valve 
may be soldered on the air valve and the 
hose connection screwed into that, or the 
bicycle connection may be removed and the 
hose simply slipped over tube on tank plug. 
— Contributed by Ora S. Harmas, Fennl- 
more, Wis. 
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DEVICE FOR REMOVING REAPER 
KNIVES 



The accompanying illustration, reproduced 
from the Implement and Machinery Review, 
shows a device designed to quickly remove 
worn or damaged sections from reaper and 
mower knives. 

It Is a special appliance of much utility. 



Removing Blades from Sickle Bara 

one of its chief recommendations being that 
by using this tool it is impossible to bend 
or injure the knife-back. By placing tbe 
knife-bar in the block any man or lad 
should be able readily* by means of the 
hand tool and a hammer, to remove twenty 
sections in five minutes. The tool should 
be held with the shoulder resting on the 
top of the section over the rivet, so that 
it may not slip between the section and the 
block. The simplicity of the tool should 
commend itself, for there are no screws, 
bolts, or springs, and it does not require 
any adjustment. A blow with a hammer, 
and the rivet is cut through. Its univer- 
sality is another good point about this new 
tool, for it. is by no means restricted in its 
sphere of action, since it will remove any 
section from either a light or heavy binder 
or mower, 

» * + — . — 

DEVICE FOR REGULATING BACK 
PRESSURE 



A clattering valve on the valve seat as 
the engine cut off and exhausted caused a 
correspondent of the Engineer's Review 
great annoyance; also there was difficulty 
in regulating the pressure to send the right 
amount of steam through the factory at the 



best operating pressure. He remedied the 
matter as follows: 

A long lever was arranged on the valve 
stem and to one end a cord and spring. S # 
were attached; a hollow piece of round 
brass tubing 2 ft. long was soldered to the 
lower end of the spring. This tubing 
passed through a clamp as shown, which 
was made of a piece of brass, cast square 
and drilled out with a hole somewhat larger 
than the brass rod, A thumb screw was 
put in on one side, and to the end of the 
screw a piece of brass was fitted and filled 
out concave to fit the rod. The ends were 
turned over at the top and bottom of the 
body of the clamp to prevent it from falling 
out. The concave piece was for the purpose 
of protecting the rod from the end of the 
thumb screw, A cord, C, was attached to 
the other end of the lever on the valve 
stem, also, for the purpose of fastening tbe 
valve open when the exhaust steam was not 
wanted for heating purposes, 




When steam is wanted for the shop the 
rod R Is pulled down until the desired 
hack pressure is obtained, and then clamped 
in place. This prevents the valve disk 
from clattering on the seat and the spring 
prevents unsteady jerking of the cord. Cord 
C is left free. 

+ 

DRAUGHTSMAN’S CENTER 



A brass thumb-tack with a centerpunch 
hole in the center of the top will prove 
valuable when the center of several con- 
centric circles becomes so worn and en- 
larged that future work will be inaccurate. 

The thumb-tack may then be placed in 
the worn center and the compass used from 
the hole In the top, — Contributed by John 
Weldon, Brooklyn, N. Y, 






MAKING AND COOLING A 105-TON 
CASTING 



The pattern for a big casting recently 
poured at Milwaukee was 32 ft long, II ft. 
wide and 10 ft, high, and ten patternmakers 
were kept busy four months in making it 
The casting was an engine bed, weighing, 
when completed, 105 tons, it was poured 
from nine ladles, 108 tons of metal going 
into the rough easting. Fifteen days were 
allowed for cooling, but at the end of 20 
days the heat given off could be felt at a 
distance of several feet, 

♦ • ♦— 

POUNDING IN ENGINE 



A sharp metallic pounding in a four 
cylinder engine was found to be due to 
accumulated carbon in the combustion 
chamber causing preignition and loosening 
of the spark -timing mechanism, says a 
correspondent of the Motor Age, 

Ignition was by contact spark, and the 
spark timing was changed by shifting the 
inlet valve and ignition camshaft — which 
performed both functions— along its axis. 
The arrangement is shown roughly in the 
sketch, in which A is the camshaft, B one 
of the ignition cams and C the hub of the 
two-tO'One gear. This gear was keyed on a 
bronze sleeve, 13, which turned in a bearing 
and in which the shaft slid lengthwise. A 
feather, E, established the connection be- 




tween A and D, On taking things apart It 
was found that the feather was exceedingly 
loose in both A and D, and it was inferred 
that the springs of the inlet valves exerted 
so much force on A as to cause it to jump 
rotatively back and forth when the valves 
opened and closed. A tight feather, which 
was let deeply into A, cured part of the 
trouble, and scraping the carbon from the 
combustion chambers cured the rest of it, 



HOME-MADE RIG FOR TRUING 
COMMUTATORS 



An easily made device for truing com- 
mutators and one strongly recommended by 
a correspondent of Pow r er is show r n in the 
accompanying illustration. 

This device was used to true up the 
rectifying commutator on a large alternator, 




For Trying Commutators 



the hole in the brush-holder yoke being 
used to line up by. The device was clamped 
in position by inserting the rod A in the 
brush stud hole, and then bracing the cor- 
ners C C C C of the frame to foundation, 
brush yoke and bearing bolts, respectively, 
with y 2 x2-\n. wrought Iron, to insure rigid- 
ity. The toolpost guide bars, G G, were 
made of *4 -in, key steel, turned and threaded 
at each end for the four nuts showrn. The 
toolpost was marie of J^xS-in. Swedish Iron 
planed smooth, and with two true, square 
holes *o receive the guides, G G, and w-ork 
free without lost motion. The tool w'as of 
lathe tool material and attached by inserting 
in a slot on top of the post and tightening 
the set-screw, S. The frame, F F F, was 
made of iAx3-i:n, wrought Iron planed smooth 
and true. The guides were turned dow r n at 
A and B to take the two collars, which fitted 
holes in brush-holder yokes of two sizes of 
dynamos, the whole device being made re- 
versible, The tool w f rb fed by the long 
screw, turned by the hand wheel, W. 

# — * — * 

It is estimated that London sends up into 
the air 1,000 tons of soot each year. The 
natives claim that fully a million tons come 
down. 
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MACHINE FOR TESTING HARDNESS 



One of the most Important, properties of 
east Iron Is Its hardness, An Iron which is 
too hard is brittle, weak and more difficult 
to finish and the results are inferior to 
those obtained when soft Iron Is used. 

In order to determine the degree of hard* 
ness various machines have been designed. 




Hardness Tester 



some of which depend on the impact of a 
sharp-pointed object or the effects of 
scratching, and others on the effects of an 
ordinary twist drill, in the last named ma- 
chines a given size drill with a constant 
pressure applied will make a hole of a given 
depth ill a certain number of revolutions, 
the number of revolutions determining the 
hardness of the iron or other material that 
b being tested. 

The machine which is herewith illus- 
trated, by courtesy of the American Ma- 
chinist, Is one which was recently Invented 
by a Swedish engineer, and Is regarded by 
leading technicians as the most reliable ma- 
chine of its kind that has ever been devised, 
In this machine the degree of hardness of 
any substance Is measured by the amount 
of indentation caused by the pressure of a 
hardened steel ball on the sample to be 
tested* The pressure is obtained by means 
of a small hydraulic press, operated by a 
hand pump i and connected to a gauge which 



indicates the amount of pressure that Is 
being applied. 

A small auxiliary cylinder A, supports a 
beam on which are suspended a number 
of weights. These weights are changed to 
suit the material to be tested, and when 
the pressure passes a certain point they 
are raised, thus preventing any excess over 
the desired amount. 

When a sample is to be tested it is placed 
on the end of the screw S, and the wheel R 
is then turned until the sample is brought 
against the steel ball K. The necessary 
pressure is then produced by working the 
pump, after which the sample is removed 
and placed under the microscope M, which 
has a lens engraved with a scale which is 
always visible, and thus allows measuring 
the exact size of the indentation* In order 
to get the most accurate results the surface 
of the sample should be polished. After ob- 
taining the exact size of the indentation 
produced by a given pressure the hardness 
can be obtained from a table which gives 
the value In standard degrees* 

- — — +- fr ■ 

MOW TO MAKE A SELF-HEATING 
SOLDERING IRON 



A good self heating soldering iron, having 
nearly all the advantages of an electric 
soldering iron, can be easily made by using 
the devices shown in the accompanying 
sketch. A Is the copper head of an ordinary 
soldering iron, and is drilled with ^-in* 
holes on the sides as shown* It is also 
drilled to receive the Vj-ih. pipe, B, which is 
screwed into the air mixer. The stop cock, 
C, can be omitted if desired, but is very 
handy when the gas fixture is high and not 
easily reached. A %-in* pipe, D, is pushed 
through an oid file handle drilled for the 




purpose, and connects with the hose as 
shown* The air mixer can be taken from 
an old Wells bach light. 

When the gas is turned on and lighted and 
the air mixer properly regulated, a blue 
flame surrounds the copper and keeps It at 
just the right temperature* — Contributed by 
Edw. J. Snyder, Buffalo* N. Y. 
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ACETYLENE TESTER FOR EGGS 



An acetylene lantern has been discovered 
by a poultry dealer to be ideal for egg 




Testing E$g& 



testing purposes. The lantern, which gives 
a clear white flame of great brilliancy, was 
first used on an Incubator full of eggs by 
a correspondent of the Poultry Journal as 
an experiment. A piece of black enamel 
cloth with a hole In It was fitted over the 
lens and the eggs In turn held before the 
lens in the manner Illustrated. The intense 
white light rendered the eggs nearly trans- 
parent, so that at the end of the third day 
of incubation the fertile ones were easily 
detected, the minute blood vessels showing 
distinctly, 

+ » ♦ 

CLARIFYING RAIN WATER 



Many people catch their rain water in 
barrels placed under the eaves spout. In a 
long dry spell the roof will become dirty, 
and the first rain will fill the barrel with 
dirty water. If the rain is long continued 
it may clear Itself, but will not if the 
shower is of short duration. In the latter 
case the barrel will be filled with dirty 
w r nter. 

To clear the water quickly extend the 
spout within an inch or two of the bottom 
of the barrel. The incoming water will stir up 
the water in the barrel, so that it will clear 
itself in one-eighth of the time ordinarily 
required. This also applies to cisterns, but 
the smaller the cistern the quicker the 
clarifying process, — Contributed by T + L. 
Reed, La Porte City, Iowa, 

♦ • * 

To make the elevator pump run smoothly, 
dissolve a package or two of good washing 
powder in the water contained in the open 
tank of the elevator system. 



MYSTERY DEVICE FOR SHOW 
WINDOW 



Mechanical devices have always proved 
attractive vvheu used in show windows and 
usually increase the amount of sales suf- 
ficiently to pay for the cost of making in 
a very short time. One of these devices* 
which was recently described in the Key- 
stone, consists of a wooden box with a piece 
of glass In the upper half of the front and 
a fan motor on the inside. Numerous bits 
of tissue paper are kept in motion by the 
fan, thus giving the appearance shown in 
Fig. 1. It will be necessary to place the 
device back in the window far enough to 




The Mystery halved 



hide the fan and keep the angle of vision 
above the dotted line shown in Fig. 2. An 
enclosed, dust-proof motor is the best for 
this purpose, but any ordinary motor can 
be used by encasing it in a frame of wire 
netting. 

* 

SAW SETTING TOOLS 



These tools will be found very convenient 
for use In spring setting small rip saws, and 
can he easily made, says the Wood-Worker. 
The gauge (Fig. 1) can be made out of a 
broken scroll saw' blade, one of the beveled 

1 * — 
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Tor Setting Saws 

back kind of, say, 15-gauge thickness. Mine 
is filed away 1-32-iti. for set of saw, The 
set [ Fig, 2) can be made from a large 
worn-out flat file. Cut two slots, for thin- 
nest and thickest saws. 





REFITTING CONNECTING ROD 



About the worst form of connecting rod 
to refit after it has worn out of round is 
that with the hinged cap shown in the 




sketch, says Motor Age. The reason for this 
is easily understood by reference to the 
dotted lines, which show, slightly exagger- 
ated. the wear which may take place in the 
brass, A, and the corresponding movement 
required of the cup to take it up. It Is 
evident that whatever wear A has sustained 
double iis extent must be filed off from the 
upper portion of B of the cap to produce a 
fit Oh the crank pin, and, moreover, the sur- 
face, C, must be filed slightly tapering 
instead of parallel. It is next to impossible, 
always undesirable, to attempt to refit a 
crank pin bearing by putting a liner between 
the brass, A, and its seating. The reason 
3 ieM In the fact that the pressure per square 
Inch on these bearings is so great that it 



is impossible for a brass so treated to stay 
around after it has been run. Paper is the 
only lining that can he used, and the paper 
will crush more or less under the pressure 
and allow the bearing to squeeze out of 
shape. For this reason the only way a 
crank pin bearing can be refitted without 
replacing the worn brass is to dose in the 
cap to make the bearing round, and then to 
scrape the brass as true as possible. This 
is a short operation after the parts are 
removed, and requires little skill, 

CENTERING LARGE ARCHES 



The accompanying illustration shows the 
centering of a segmental arch of &0-ft. span, 
which was designed by a correspondent of 
the Engineering News, 

Owing to the stream becoming rather wild 
at times, it was desirable to place as little 
obstruction as possible in the bed of the 
stream. A truss was considered with sup- 
ports at each abutment only, but as the cost 
was excessive, and there were doubts as to 
its rigidity (the angle of main supports 
being so flat, due to rise of arch), and not 
curing to use iron rods, it was discarded In 
favor of the plan herewith. The centering 
shown is well bolted, so that it can be 
moved, the section used being one-third of 
the whole length of arch. 

Possibly some of the readers have had 
occasion to solve a similar problem lately 
for segmental arches of 50-ft. span or over, 
in which case it would be interesting to 
learn something of the design and what the 




Centering fa# m Arch, of BG-Ft. Spin 
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results were, as same of the stresses in 
centering for arches are so indefinite it is 
difficult to proportion the whole economic- 
ally, 

» • ♦ 

TO DRILL SMALL MOLES IN GLASS 



The following method of drilling holes In 
eyeglasses, which cun also he used for drill- 
ing other glass* articles, is described by a 
correspondent of the Optical Journal as 
follows: 




Take an old three-cornered file and grind 
it to a point, being careful not to draw the 
temper, and make the point sharp as can be 
with a moderately long taper. Now break 
off the point by pressing the file with one 
of the flat sides against a piece of steel or 
your vise. This will leave the end slightly 
rough, with three cutting corners, Now slip 
a strap over the lens where you want to 
drill the hole and insert the point of the 
file through the large hole fn the strap and 
rotate the file, using a moderate pressure. 
When about half way through the lens 
reverse and drill from the other side, as 
the lens is apt to chip or break if you drill 
all the way from one side. 

Moisten the drill with benzine to which a 
small quantity of oil has been added, or 
turpentine. If worst comes to worst, and 
neither benzine nor turpentine is handy, 
moisten the tip of the drill liberally by wet- 
ting it on the tongue. 

To enlarge the hole use a reamer or a 
small round file moistened as above. If you 
use the file turn it backward. Drills may 
be made in other shapes, as grinding the 
end of a broken round file to an edge like a 
chisel or like an ordinary drill* If made 
chisel edge be sure that the corners are 



sharp. When the three-cornered drill gets 
dull grind a new point and break off as 
before. 



HOME-MADE DRAFT GAUGE 



Screw 1 two pieces of 1-in, pipe about 8 in. 
long into a ldn. return bond, and put a 
reducer on the top end of each pipe, reduc- 
ing it to A4 in. Remove the plunger 
from a small bicycle pump and solder a 
piece of copper on the top of the pump, 
making it airtight. This is to be used for 
a float, as it drops down in one of the 1-in. 
pipes nicely. 

Remove the pressure spring from a small 
steam gauge and attach the gauge to one 
end of the pipe as shown In the illustration. 
Solder a fine stiff brass wire to the center 
of the float, letting the wire extend up 




through the reducer to which the gauge is 
screwed and connect the upper end of the 
wire to the bottom corner of the triangular 
ratchet of the gauge. Fill the U-tube with 
machine oil until the float raises enough to 
turn the hand back to zero, says the 
Engineer's Review. 

Screw a piece of a ^-in, pipe in the other 
reducer and run to the side of the smoke- 
box, As the draft tends to create a vacuum, 
the oil in the %-In. pipe raises on the side 
connected to the smoke flue, and lowers on 
the gauge side. This causes the float to 
drop, thus pulling down on the ratchet, and 
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turns the ham! upward* Oil is a good liquid 
to use, as it neither freezes nor evaporates, 

HYDRAULIC STUFFING BOX 



A short time ago I was called upon to 
operate a centrifugal pumping plant* says 
a correspondent of Power. The equipment 
consisted of a 10x30 Corliss engine and a 
1 0-i n . pump with boliers rind accessories, 
which outfit was to throw 4,50(1 gal, per 
minute to a height of 50 ft*. 12 ft. of which 
was suction lift. 

Trouble commenced upon the first day. 
The pump was speeded so high that the 
stuffing-box could not he kept tight and 
cool at the same time. The speed could not 
he reduced, and the packing burnt out 
repeatedly. Water and oil applied in the 
ordinary manner failed to overcome the 
trouble* 




After several days of heart-breaking delay 
1 had the gland taken off and a false bottom 
Inserted on the air side of the packing, 
leaving a chamber about three-eighths of au 
inch deep. This chamber was tapped for a 
quarter inch pipe, a valve was put on at the 
gland, and the pipe connected into the main 
discharge of the pump. This practically 
made a water-packed pump; the packing 
was left loose and the pump forced to take 
water instead of air. We bad no more 
trouble with the gland and the packing 
lasted almost indefinitely, 

1 hope that this may be of value to some 
other victim, as I know of nothing so cork 
trary as a centrifugal pump that Is taking 
air. The accompanying sketch is self- 
explanatory. 

— * ♦ ♦ ♦ — 

An unloading coal record was recently 
made at Escanaha, Mich,, when 4,200 tons 
of hard coal was taken out of the steamer 
M H. S. Sill/' in 10 hours, with two hoists. 



FRICTION PIPE WRENCH 



A simple friction wrench fur manipulating 
polished brass and nickel plated pipe is 
shown In I he accompanying sketch and la 
constructed of the handle. A* a piece of oak 
wood 1 in. thick, 3 in, wide, 14 In* long, 
with end of same rounded as shown at R; 
a piece of canvas* C\ so folded as to make 
three thicknesses and the same width as 




handle and about IS in, long, so that it will 
encircle ail ordinary work. It Is fastened 
about 3 In. from end of handle by means of 
two brass plates 3 in. square and five 
countersunk bolts as shown. 

To use the wrench pass the canvas around 
the pipe or other cylindrical object and 
tuck the folded end between the canvas and 
wood, ns shown in the sketch* Then, when 
the handle Is pulled down* the canvas will 
tighten around the pipe and under all ordi- 
nary conditions produce sufficient fdcuon 
to turn it. 

The use of this wrench will nut mar the 
surface of the work, nor bend the pipe* 
because the compression is distributed 
evenly over nearly the entire circumfer- 
ence. — Contributed by John Weldon,, 433 
Columbia St., Brooklyn, N, Y* 

+ • ♦ 

STEAM SOFTENS CLINKERS 



Clinkers in the ashpit can be softened 
and the grates preserved by the Introduc- 
tion of steam, either alive or exhaust, 
says the National Engineer, Also* the (Ire, 
It is claimed, will burn with a longer flame 
than where dry air is used, 

4 

USING A NEW FILE ON BABBITT 



When using a new file, on babbitt or 
aluminum, rub it with a piece of chalk or 
soapstone. This Alls the teeth of the file" &o 
the chips cannot stick in them and cut 
scores in the work. — Contributed by Wm. 
Ed. Jackson, Tarrytown, N. Y, 
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LAMPLIGHT PHOTOGRAPHY 



When two or three lamps carefully placed 
in the right positions are used, splendid 
negatives can be made by lamplight, says a 
correspondent of the Photographic Times* 
Two 20-cp. oil lamps placed in front and 
to each side of the sitter at a distance of 
about 4 ft> will give excellent results, The 
exposure should be from two to four 
minutes, according to the plates and lens. 

* • * 

CIRCULATING DEVICE FOR GAS 
ENGINE 



Very often a gas engine, having no pump, 
will become over-heated after running for a 
few minutes, especially if the tank is not 
very large Or is made of wood. The reason 
is, that as soon as the water gets warm it 
does not circulate as fast or cool the engine 
as well as when it is cold. 

The simple device here illustrated, which 
consists of ordinary pipe anti fittings, wdll 
effectually cool the engine without the use 
of a pump and without reducing Its power, 

A small pipe, A t connects the exhaust pipe 
with the water outlet, B. at a point above 
the check valve. C. At earh explosion of the 
engine there will be a discharge into the 
water pipe, thereby forcing the water into 
the tank, where the consumed gas separates 
and escapes through the pipe. D. — Con- 
tributed by E, H. Klipstein. 116 Prospect 
St., East Orange, N. J* 




LUBRICATE LAG BOLTS 



Put a bit of tallow into the hole bored for 
a lag bolt and it will go easier. The bolt 
squeezes the tallow ahead of it and greases 
the bole as It advances. — Contributed by 
Win. Ed, Jackson, Tarry town, N, Y, 



HOW TO MAKE A BUFFER AND 
GRINDER 



The materials necessary for making this 
machine are a pipe flange. A; a bushing, B; 
five V^ in. nipples, C; three !£-im tees, D; 




Home-Made buffer and Grinder 



two ^-ln + ells T E; two collars, F; two 
washers, G; a number of doth discs, H; a 
small emery wheel; piece of V£-ln. shaft; 
pulley with set screw* babbitt, and sal 
ammoniac. 

In order to prevent the fittings from 
turning loose, apply a solution of sal 
ammoniac and water to the threads before 
screwing up. This wull rust the two pieces 
together and prevent loosening. If the 
threads are greasy so that the sat ammoniac 
does not adhere, heat slightly and then dip 
in sal ammoniac. 

The teea which form the bearings should 
he drilled on top for the double purpose of 
pouring the babbitt and making an oil hole. 
In pouring the babbitt it will he necessary 
to cover the ends of the nipples to prevent 
the melted metal running dow T n inside the 
base. This may be done liy using a small 
piece of asbestos. Be sure that the shaft 
Is lined up In the center of the hearings 
before pouring the babbitt 

The emery wheel is fastened to the shaft 
by a nut and washer as showm and the 
buffer is fastened in the same way. To 
make the buffer cut a number of circular 
pieces of doth, H (almost any kind of cloth 





mu 



POPULAR. MEG El A N I € S 



will answer), and cut a hole in the center 
of each piece large enough to receive the 
shaft, assemble all the pieces of cloth con- 
centrically and aew them together near the 
con ter. 

Then place the buffer on the shaft and 
screw the nut up tightly. 

— *-+-♦" — “ 

A GOOD SOLDERING ACID 



A soldering acid which can be used to tin 
and solder cast iron is made by dissolving 
zinc in muriatic acid and burning the gas 
generated by the chemical action, 

Place the acid in a stone jar having 
straight sides, something like a closed-cir- 
cuit battery jar. Add plenty of zinc (you 
cannot put in too much) and immediately 
throw a lighted match into the Jar, There 
will be a slight, hut harmless, explosion, 
Have a good supply of matches and if the 
fire goes out, light it immediately. ICeep 
this up until the acid has ceased to boll, 
then filter to remove remaining zinc and 
the matches. 

Do not make this acid within doors, as it 
will rust and tarnish everything metal the 
room contains, 

1 have tinned iron castings and wiped 
lead joints on them with this solution for 
several years and it is the one and only one 
I have found to do the work satisfactorily. 
The acid Is good for all soldering purposes, 
excepting electrical, which is excluded 
because the preparation Is an excellent 
conductor. — Contributed by V, J. Davis, 314 
Fargo St., Buffalo, N. Y. 

— ^- 4-^4 — 

India has 28,295 milea of steam railroad, 
of which about half is G ft. C m. gage. 



DIFFERENCE BETWEEN A 2-CYCLE 
AND A 4-CYCLE GAS ENGINE 



The accompanying illustration shows the 
working cycles of both 2-cyde and 4-cycle 
gas engines. Although more complicated in 
construction, the principle of the 4-cycle en- 
gine Is the simpler of the two and will be 
described first. The explosive mixture of 
gas and air Is first drawn into the cylinder 
by the downward movement of the piston, 
as shown in Fig. 1, The inlet valve, which 
Is shown open, is operated mechanically in 
some engines, but in the simplest engines it 
operates automatically, being opened by the 
partial vacuum in the cylinder. 

When the piston reaches the bottom of the 
stroke, the inlet valve closes so that whets 
the piston returns to the top the mixture 
will be compressed, as shown in Fig. 2, The 
electric spark or other Ignition device then 
explodes the mixture* which expands and 
forces the piston down* as shown in Fig. 3. 
This is the power stroke of the engine and 
it is here that the flywheel receives the 
necessary momentum to carry the engine 
over the other three cycles. 

In Fig, 4 is shown the exhaust stroke In 
which the upward movement of the piston 
forces the burnt gases out through the ex- 
haust valve, which is opened mechanically 
In all 4-cychs engines. 

Tn the 3-cycle engine an airtight crank 
case is used, In which the explosive mixture 
of gas and air is stored md partially com- 
pressed, previous to ignition. The working 
cycle is best understood by starting at the 
compression period (Fig. 5) where the up- 
ward movement of the piston compresses the 
mixture in the y Under, at the same time 
drawing in a new supply through the check 
valve at the inlet. 




Working Cycle ol 4*Cydt Engine 
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Working Cycle of 2 -Cycle Engine 



When the piston nearly reaches the top 
the spark or other ignition device explodes 
the mixture (Fig. 6), which expands and 
forces the piston down, thereby partially 
compressing the mixture in the crank case* 
The expansion continues until the exhaust 
port is uncovered by the piston, as shown 
in Fig. 7, which allows the burnt gases to 
escape. 

The piston in finishing its downward 
stroke uncovers the inlet port, as shown in 
Fig, S, and allows the partially compressed 
mixture to dll the cylinder, thereby driving 
out the remainder of the burnt charge, in 
this view the function of the small vertical 
plate on the top of the piston will be clearly 
understood. If It were not for this plate the 
entering mixture would shoot across the 
cylinder and out through the exhaust port, 
but with the plate in position the gases are 
deflected and forced into the upper part of 
the cylinder, as indicated. 

WHY BOILER MAN-HOLES ARE 
MADE ELLIPTICAL 



In a certain technical college, when the 
question, + 'Why are man-holes made elliptic 
cal, and not circular?” was put to the class 
in examination, the majority answered by 
describing the shape of a man's head or 
body, or in f^me other manner going into 
the details of the human anatomy. The 
others answered that the reason for making 
them elliptical Is that the covers may be 
placed on the inside, an operation which 
would be impossible with a circular man- 
hole. 



A DEVICE FOR RAISING AUTOMO- 
BILES 



The accompanying illustration shows a 
device which was constructed by a corre- 
spondent of the American Blacksmith and 
used with great success in repairing auto- 
uiobi les. 

In choosing material for building, nothing 
but the best should be used, as a breakdown, 
liable to occur from faulty material or con- 
struction, is likely to result in serious Injury 
to the repair man* The platform consists 
of two good, strong planks, A, These rest 
on two Y-shaped supports, B, which in turn 
work on hinges, C, which are secured to the 
base board, D. The end supports consist of 
a stationary board, E, at one end and a 
hinged leg, F, at the opposite end. The leg 
at F is attached to the main plank by means 
of a heavy hinge. When the mac hine is In 
proper position, this leg is turned under 




Automobile Raising Device 
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the platform and held in position by means 
of a rod and thumb screw. 

The stationary support is attached to the 
plank by means of a three-cornered plate, G t 
and n bracket. H, The V-shaped supports 
are attached to the planks by means of the 
blocks at J J. The three-cornered plate on 
each aide of each V support takes up the 
wear at this point and likewise helps to 
strengthen the support. Should it be neces- 
sary. a cleat or two may also be used to 
strengthen this support. However, this will 
not he necessary if good, stout stock is used. 
To facilitate running the machine up on the 
platform, a small wood block Is attached to 
the door at K. Fig, 1, 

To place a machine on the platform, place 
the device in the position shown in Fig. 1 
and run the machine up the incline. After 
reaching a certain point, the device will 
come to the second position when the hinged 
leg may be swung under the platform and 
bolted rigidly to support the machine. 

4 , » — — 

WIRE BELT LACING HINGE JOINT 



correspondent of the Wood-Worker. This 
Is a 2-ln. feed belt Lace the larger sij&es 
same way. Be sure you cut out the small 
grooves on both aides of the belt and ham- 
mer the lace down good and tight Then 
you have a job that will last. 

With apologies to those who know, and 
for the benefit of some who may not, 1 give 
a rough sketch of a very satisfactory joint 
made with rawhide lace leather. Start at 
A, which is half way across belt, and lace 
both ways. Punch very small hole at B and 
draw' lace end up tightly,, to cut off. Then 
with your knife cut a gash half through the 
lace close up to the belt. Cut lace end off, 
say H in, from the notch, or gash, and ham- 
mer end down fiat. This will make a good, 
smooth joint which will last a long time; 
but if you once get to using good wire hie- 
ing, and put it in right, youll not want any 
more rawhide luce leather. If you doubt its 
being strong enough, make It double; that 
is, lace hack across belt again after going 
once across. 

— « 



Some mill men have an Idea that wire* 
lace is ail right In some places, but can not 
be used where both sides of the belt run to 
a pulley, as on some feed belts or bottom 
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cylinder planer belts that run over a pulley 
m a counter. That this is a mistaken idea 
you will readily see if you lace your belt 
alike on each side, like sketch, writes a 



GAUGE FOR PISTON-ROD THREADS 

In repairing modern high-speed automatic 
cut -Dir steam engines in sizes up to 24- In. di- 
ameter of cylinders, a correspondent of the 
American Machinist experienced considera- 
ble difficulty in fitting new pistons and pis- 
ton rods — particularly In getting the right 
pitch for the screw thread. In most of these 
engines the piston rod is secured to the 
crosshead by a thread on the rod fitting into 
a tapped hole in the cross head and with a 
lock nut behind the boss of the crosshead to 
make all rigid. To get around this difficulty 
the piston-rod thread gauge illustrated was 
devised and it was found that by its use a 
fair fit could be made every time on the first 
trial. 

To make this gauge, take a piece of 1x1 Vi* 
in, flat iron. A, bend its two ends up about 
% in. and file to form two V edges of fiO° 
or the same angle as the threads, in order to 
fit fairly to the old thread. The distance be- 
tween the two ends should be about equal to 
the length of the thread in the crosshead, 
in order that these V’s may approximately 
represent in the gauge the first and the last 
thread in the crosshead. 

Bend Up another piece of the same fiat 
iron as shown at Fi and rivet it to the mid- 
dle of A, bringing its free end over and 
Into line with the two V edges and at such 
distance from them that when a V-point is 
filed on the free end of H, the old thread 
will slip in between the three points. Finish 
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piece B by bending and filing; the point, 
until a good caliper fit is secured. The 
gauge so made not only will give the diam- 
eter of the thread at one point, but will give 
the effective diameter at points where it is 
important that It should he known, and also 
provides a means of gauging the new thread, 





Piston Rod Thread Gauge 

which may or may not be of the exact pitch 
of the ckl one, hut which if made to this gauge 
will screw in every time and make a fair 
fit. which is all that the repair man either 
expects or desires — and, in fact, is all that 
the builder did in the first place, 

* • ♦ 

MOW TO MAKE A PORTABLE BELL 
OUTFIT 



Make a box with one beveled end, as 
shown in the sketch, and mount an ordinary 
electric door bell on the top and a push 
button on the beveled end. One or two dry 
batteries will furnish enough current to 
ring the belL The outfit may be used at 




the table or for invalids' use, and I have 
often used mine to imitate the triangle 
effect in our orchestra, — Contributed by 
Arthur L, Schacha, 4732 Broadway, Cleve- 
land, G. 

— ♦ -» t 

A man of average strength can develop 
.1 lip. with his arms or ,4 bp. with his legs 
for 10 hrs. a day.— Trautwine. 



THE ABUSE OF VALVES 



Many steam fitters and engineers, upon 
discovering a leak in a valve, immediately 
condemn its workmanship instead of trying 
to learn the true cause of the trouble. 
Undoubtedly there are cases in which valves 
defective in construction escape detection 
until they have been in service for a time; 
but in most cases the criticism that is 
directed to the manufacturer does not be- 
long to him, and affects his reputation 
unjustly. When valves that are thus re- 
turned as defective have been received hy 
the maker, and carefully examined and 
tested, it is found, in the great majority of 
cases, that the leakage was plainly due to 
the abuse and carelessness of the persons 
who installed them. 




Effects of Improper installation and Operation 



In discussing this subject, the Valve 
World gives the following directions for 
installing and operating valves to obtain 
the best results. 

1, Don't allow any cement or dirt to 
lodge on the valve seat. Failure to observe 
this precaution Is responsible for more leaky 
valves than all other causes combined and 
the trouble can be easily avoided by apply- 
ing cement to the pipe only and in small 
quantities, thus preventing any cement get- 
ting Inside the valve. Remove all the loose 
rust, scale, or dirt inside the pipe that Is to 
be installed by standing it on end and 
striking with a hammer and, if convenient, 
after the pipe is in place, open all the valves 
and blow live steam through the line, 

2, Don't cut threads on the pipe longer 
than standard, as an extra long thread w'ill 
allow the pipe to strike the partition, as 
shown in the cut.. This will spring the seat 
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and make it slightly oval shape, thus mak- 
ing a good fit with the disc impossible. 

3. Never apply a pipe wrench on the 
opposite end of a valve from the end that is 
being screwed on the pipe, and never clamp 
a valve in a vise sidewise. This should be 
particularly observed with the lighter class 
of valves as it is almost certain to spring 
the valve and hence cause a leak. 

4. Don't try to fix a leaky stuffing box 
by tightening the stuffing nut with a long 
wrench, when the trouble can be remedied 
by renewing the worn out packing. 

5. Avoid undue strains on valves to be 
Installed by plating offsets in the line, when 
necessary to take up expansion, and don't 
allow the valves to hear the weight of 
unsupported pipe. 

6. When a valve leaks don't undertake to 



tighten it by using some kind of a lever 
on the wheel. The wheels are so proper* 
ticned that sufficient power can be obtained 
by using the hand alone and any dirt on 
the seat is only pressed in by the applica- 
tion cf powerful leverage upon the stem. 

It is far better to remove the dirt from 
the seat by unscrewing the centerpiece or 
bonnet. If it is found Impossible to remove 
the bonnet or centerpiece by ordinary 
methods, heat the body of the valve just 
outside of the thread with a blow torch, or 
any other available means that can he 
applied to the body and not to the center- 
piece, Then tap lightly all around the 
thread with a soft hammer. This method 
never fails, as the heat expands the body 
and breaks the joint made by the litharge 
or cement. 



vfi jfc 

MACHINE FOR FINISHING CRANKSHAFTS 



The method of manufacturing crank- 
shafts in general has always been unsatis- 
factory, A large mass of metal must be 
removed from the center of a forging to 
form a crankshaft. This work has always 
been done by drilling holes across the web 
and then cold-sawing to meet the holes and 
breaking out lump from the throw; a rough 
square pin resulting. It was then necessary 
to center the pin and shaft and balance tile 
forging with jigs so that the pin could be 
turned up in a lathe. To finish the cheeks 
of the crank, a powerful milling machine 
has generally been u&ed. 

The machine shown in the illustration, 
which will turn up a finished crank from 





the rough forging, is provided with a patent 
universal vise for roughing out and a sta- 
tionary vise for finishing the crankshafts. 
The vises are easily adjusted to different 
sizes of crankshafts and will hold the work 
In a horizontal position for finishing the 
cheeks, as shown, or in a vertical position 
for finishing the shaft and crank pin. 

By the use of this machine a rough forged 
crank can be finished all over in one hour 
and thirty minutes. This remarkably fast 
work is made possible by the crank being 
held vertically in the machine, thereby 
avoiding the rise and fall of the weighty 
lump of the forging when same is turned in 
horizontal position. 




Rough and Partly Finished Work 



Crankshaft Machine 
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TO FIND THE HORSEPOWER PRODUCED OR CONSUMED 

IN ANY MACHINE 



The standard horsepower is equivalent to 
33,000 foot pounds per minute, or 550 foot 
pounds per second, f, e., one horsepower 
will lift 1 lb. 33,000 ft. in one minute, or 
550 ft* in one second. If the weight is 
increased and the distance proportionately 
decreased, the power required to lift it will 
remain the same. Thus t one horsepower 
would raise 1 lb. 33,000 ft. in one minute, or 
it would raise 1,000 lb* 33 ft, in one minute, 
or 330 lb. 100 ft, in one minute. 

it therefore follows that the pull or force 
of any machine multiplied by the distance 
through which the force acts in one minute 
divided by 33,0C0 lb. will give the horse- 
power. Thus, in turning up a casting on 
a lathe having a cutting speed of 20 ft. a 
minute and producing 200 lb. pressure on 
the cutting edge, the power consumed will 
be 200X20-433,000=1 21 lip. 

If the cutting speed and cutting force 
were unknown, the horsepower could be 
found as follows: Stop the lathe and con- 

nect a spring balance to the belt* Then turn 
the lathe by pulling the balance and note 
the number of pounds required. Measure 
the circumference of the pulley and count 
the number of revolutions per minute. 
Now, supposing the speed to be 100 revolu- 
tions per minute and the belt tension 20 lb. 
on a pulley of 2 ft* circumference; then the 
power consumed would be, 2X100X204- 
33,005=121 hp. 

Of course, these results give the theo- 
retical horsepower and do not include the 
loss occasioned hy the transmission, al- 
though the extra power required to start 
the lathe when using the balance will partly 
compensate tor this, as it takes more force 
to start it than to keep it In motion. 

In some machines the force is not uni- 
form. Thus, In a steam engine the pres- 
sure on the piston at the beginning of the 
* stroke is several times the pressure at the 
end of the stroke and even with the pres- 
sure remaining constant the force applied 
to the shaft would be variable, as it would 
diminish to 0 at the dead center. 

The usual method of finding the horse- 
power of a steam engine is as follows: An 

Indicator is attached to the engine cylinder 
while running, for the purpose of recording 
on a piece of paper the exact pressure in 
the cylinder at all positions of the piston. 
The indicator consists of a small cylinder, 
provided with a piston, which is held down 



by a spring and connected by a lever to a 
pencil. The pencil moves on a revolving 
paper and traces the record of the pressure. 

As stated before, there Is a considerable 
difference between the maximum and mini- 
mum pressures, so the mean effective pres- 
sure is computed from the Indicator card 
and this pressure times the area of the 
piston times twice the length of the stroke 
in feet times the number of revolutions per 
minute divided by 33,000 will give the indi- 
cated horsepower. 

Thus, a 10-in. by 12-in. engine running at 



0 - 




To Obtain the Horsepower of a Lathe 



125 r.p.m. with 05 lb. mean effective pres- 
sure would give (35x78^ farea of piston) 
X 24 ( stroke X 2 ) X 126-433,000=463.8 hp. 

In some machines the problem of figuring 
the power is presented in the primitive con- 
ditions that determine the value of a horse- 
power, Thus, a bucket elevator capable of 
raising material 100 ft, at the rate of 2,000 
lb. a minute would require 100X2,0004-33.000 
=6.1 hp. 

Stated in a general way the horsepower 
of any machine equals power times motion 
divided by 33,000, in which the power is in 
pounds and the motion in feet per minute* 

♦^-4 

A gale blowing 80 miles an hour exerts a 
pressure of nearly 32 lb. to the square foot 
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A SINGING TELEPHONE 



Those who have not already tried the ex- 
periment may he Interested to know that a 
telephone can he made to sing by holding 
the receiver about A. iru from the trans- 




Tg Make a Telephone Sinjf 



mi tier, as shown in the illustration. The 
experiment will work well on most tele 
phones, but not on every one. 

When the receiver Is placed in the posh 
tlon shown it acts like an ordinary buzzer^ 
and the function of the transmitter will 
then be that of an interrupter. The slight- 
est movement of the transmitter diaphragm 
will cause an increased movement of the 
receiver diaphragm. This in turn will act 
on the transmitter, thus setting up sympa- 
thetic vibrations between the two, which ac- 
counts for the sound. 

♦ * 

DOOR OPENER FOR FURNACE 



The accompanying diagram shows an ar- 
rangement to open the coal door of a fur- 
nace. When approaching the furnace with 

a shovelful of 
coal it is usu- 
ally necessary 
to re&t the 
shovel on the 
top of the ash 
door, w bile 
the coal door 
is opene th 
With my de- 
vice it is only 
necessary t o 
press the foot 
pedal, which opens the door. After putting 
in the coal, pressing the pedn! closes the 
door. The pulley in the ceiling must be 



placed a little in front of the door, in order 
to throw the door open after lifting it from 
the catch. 

A large gate hinge is used to hold the 
pedal to the floor. — -Contributed by Edward 
Whitney. IS E. Gorham St. Madison, Wis. 
- — — *■ * * 

WRITING WITH ELECTRICITY 



Soak a piece of white paper in a solution 
of potassium iodide and water for about a 
minute and then lay on a piece of sheet 
metal. Connect the sheet metal with the 
negative or zinc side of a battery and then, 
using the positive wire as a pen* write your 
name or other inscription on the wet paper. 
The result will be brown lines on a white 




background.— Contributed by Geo. W. Pry, 
1250 Locust St, t San .Jose. Cal. 

— ■- - 

TO DRIVE AWAY DOQS 

The dogs in my neighborhood used to 
come around picking up scraps. After l 
connected up my induction coil, as shown 
in the sketch* we were not bothered with 
them. A indicates rhe ground; B t switch; 
and C, a bait of meat, or a tempting bone — 
Contributed by Geo. W. Fry, 90S Vine St, 
San Jose, Cal. 





Shocking Machine 



POPULAR MECHANICS 



1253 



HOW TO BUILD A TOBOGGAN SLED 

Uy A, hoette 



The first object of the builder of a sled 
should be to have a "winner," both in speed 
and appearance. The accompanying instruc- 
tions for building a sled are designed to 
produce these results. 

The sled completed should be 15 ft 2 in* 
long by 22 in. wide, with the cushion about 
15 in. above the ground. For the baseboard 
select a pine board 15 ft. Iong T 11 in, wide 
and 2 in, thick, and plane it on all edges. 



Fit up the baseboard with ten oak foot 
rests, 22 in, long, 3 in, wide and % in. thick. 
Fasten them on the underside of the base^ 
board at right angles to its length and 16 
In. apart, beginning at the rear. At the 
front 24 or 26 in, will he left without cross- 
bars for fitting on the auto front. On the 
upper side of the cross bars at their ends 
on each side screw a piece of oak 1 In. x 
1 in, by 14 ft. long. , On the upper side of the 
baseboard at Its edge on each side screw an 
oak strip 3 in, wide by % in. thick and the 



length of the sled from the back to the auto 
front. These are to keep the cushion from 
falling out. See Fig. 1. For the back of the 
sled use the upper part of a child's high 
chair, taking out the spindles and resetting 
them in the rear end of the baseboard 
Cover up the outside of the spindles with a 
piece of galvanized Iron. 

The construction of the runners is show r n 
at Figs, 2 and 3, The stock required for 



them is oak, two pieces 30 in. x 5 in, x Vf± 
in., two pieces 34 in, x 5 in. x 1*4 in,, tw-o 
pieces 14 in. x 6 in. x 2 in,, and four pieces 
14 In. x 2 in. x 1 in. They should he put 
together w ith large screws about 3 in. long. 
Use no nails, as they are not substantial 
enough, In proportioning them the points 
A, R and €, Fig. 2, are important. For the 
front runners these measurements are: A. 

30 in.; B r 4 in.; C, 1514 in., and for the rear 
runners: A, 34 in.; R, T in.; C, 1614 in. The 
screw eyes indicated must be placed in a 
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straight line and the holes for them care- 
fully centered. A variation cf j*g in* one 
way or another would cause a great deal of 
trouble* For the steel runners use %-in, C* 
R. steel flattened at the ends for screw 
holes* Use no screws on the running sur- 
face. however, as they ' snatch 1 ' the ice. 

The mechanism of the front steering gear 
is shown at Fig. 3. A => 4 -in, steel rod makes 
a good steering rod. Flatten the steering 
rod at one end and sink it into the wood* 
Hold it in place by means of an iron plate 
drilled to receive the rod and screwed to 
block X. An iron washer, Z, is used to re- 
duce friction; bevel block K to give a 
rocker motion. Equip block X with screw 
eyes* making them clear those in the front 
runner, and bolt through. For the rear run- 
ner put a block with screw eyes on the base- 
board and run a bolt through. 

Construct the auto from (Fig, 4) of %dn. 
oak hoards. The Illustration shows how to 
shape It. Bevel it toward all the sides and 
keep the edges sharp, as sharp edges are 
best suited for the brass trimmings which 
are to be added. When the auto front is in 
place enamel the sled either a dark maroon 
or a creamy white. First sandpaper all the 
wood, then apply a coat of thin enamel. Let 
stand for three days and apply another 
coat. Three coats of enamel and one of 
thin varnish will make a fine-looking sled. 
For the brass trimmings use No* 27 B and S 
sheet brass 1 in. wide on all the front edges 
and pieces 3 in. square on the cross bars to 
rest the feet against. On the door of the 
auto front put the monogram of the owner 
or owners of the sled, cutting it out of sheet 
brass. 

For the steering wheel procure art old 
freight car “brake” wheel, brass plated. 
Fasten a horn, such as used on automobiles, 
to the wheel* 

Make the cushion of leather and stuff H 
with hair. The best way is to get some 
strong* cheap material, such as burlap, sew 
up one end and make in the form of an ob- 
long hag. Stuff this as tightly as possible 
with hair. Then get some upholstery but- 
tons. fasten a cord through the loop and 
bring the cord through to the underside of 
the cushion, and fasten the button by slip- 
ping a nail through the knot. Then put a 
leather covering over the burlap, sewing It 
to the burlap on the under side. Make the 
cushion for the hack in the same way. On 
top of the cushion supports run a brass tube 
which will serve the double purpose of hold- 
ing the cushion down and affording kotne- 
thing to hold on to. 



If desired bicycle lamps may be fastened 
to the front end, to improve the appearance, 
and it is well to have a light of some kind 
at the back to avoid the danger of roar-end 
collisions, 

The door of the auto front should be 
hinged and provided with a lock so that 
skates, parcels, overshoes, lunch, etc., may 
be stowed within. A si Me pennant with the 
monogram on adds to the appearance* 

If desired, a brake may be added to the 
sled. This can he a wrought iron lever 1*4 
in. by Uj in. by 30 in. long, so pivoted that 
moving the handle will cause the end to 
scrape the Ice* This sled can be made with- 
out lamps and horn at a cost of about SI 5, 
or with t-hrae for | 2 o and the pleasure derived 
from it well repays the builder* If the expense 
is greater than one can u fiord, several boys can 
share ill the ownership* 

*-*.4 

AUTOMATIC DRAFT OPENER 



A simple apparatus that will open the 
draft of the furnace at any hour desired is 
illustrated. The parts arc; A. furnace; 13, 
draft; C, draft chain; D, pulleys; E, wooden 
supports; F, vertical lever; G T horizontal 
lever; H, cord; I T alarm clock; J, weight* 
K shows where and how the draft is. regu- 




lated during the day, the automatic device 
being used to open it early in the morning. 
The spool on the alarm clock is fastened 
to the alarm key by sawing a slit across 
the top of the spool and gluing it on. When 
the alarm goes off a cord is wound up on 
the spool and pulls the horizontal lever up, 
which releases the vertical lever and allows 
the weight to pull the draft open. — -Con- 
tributed by Gordon Oat is, SI $ \V. Dutton 
St„ Kalamazoo, Mich, 
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WANTED 



q“ Oul of work!" WUl do« | 

it mean to you ? Have you ever 
been face to face with this possibility ? Do 
you linow what it means in meet the sign, 

"No Help Wiinted " at every turn? Do you 
know what e( means to crowd to the very doors of the 
newsboys' room of the big daily papers |q get the first 

copy containing the day’s " Help Wanted ’ advertisement; — to race with 
hundreds of other applicants for a position wfudi but one man Can fill? 
Do you know what It means Lobe turned away with a sharp "You won’t 
do ? Isn t it worth a little attention — not your time or money to learn 
how you can avoid ever being placed in this position? Isn’t it worth a two- 
ant stamp to gain rrjdWpendenee ? 



CJ It is not good luck, that puts another man in the position that you would 
like to fill. It's not bad Euck that keeps thousands out of work. It’s simply 
Lek of education — lack of special training lo fill positions that requite trained 
hands and brains. No matter what your age, employment, or location may 
be, you can start now to fit yourself for a position that you are ambitious 
to filh Better pay, better hours, better future, better work, have a real mean- 
ing (bat you understand. Let us start you in a profession or trade of your 
own choice to- day* You do not need to dread the constant annoyance of 
a solicitor. 



to bother you with repeated calls at your home or place of business, We la Ik 10 
you only by mall. The money you pay u3 is not ujed «o maintain an ex; enstva 
erganfrstfon of high-priced agents, but Is used to give you batter Instruction at a 
lower cost. 
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A Square Deal for Newsdealers 

| 

C. Popular Mechanics believes in a square deal for the Newsdealer, 
and has withdrawn all clubbing arrangements of every charac- 
ter . We shall refuse to accept orders after October 31, igo6 r 
from any agency or publication which advertises to club th s 
magazine with any other * We appreciate what the Newsdealers 
are doing for as, and we intend to protect them . 

H Popular Mechanics is fully returnable 
c That means without any time limit 
C. Not 30 days nor 60 days t but 
c They will be accepted whenever you 

C. Happen to find one which has been mislaid and therefore not 
sold t Any delay in getting proper credit on returns f or in hav- 
ing re-orders promptly filled should be reported to me. It will 
be atljnsted at once . 

H. H. WINDSOR, President, 
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NEW EXPLOSIVE KILLED INVENTOR. — fYiink Wur- 

ttmtorgtr, u German chemist 1 3 Ting hi the Eti*t. w'hh 
M own Lift mid killed nl :l deiatms Ira tlnu <>f it powerful new 
explosive df bin own Invention, The uiiin Si ml devoted 
practically hla whole life f*:i perfecting «u expletive more 
powerful than any In imc which would not explode by 
mneotfedub ami could Iw tired by elci-irlclty. lie seemed 
to have attuiaed bin aim. but «t the demonstration men* 
l toned, while lamping thq explusdve in in boles dr! I led In 
roek. it waa arc| den tally detonated, killing (be Inventor 
and wo n roll n 1 ? other*. 

* — — 

THE MOTION PREVAILED. — A u (.Id town ntllclal at 
Hie city of Miimn. <*n T , says, in Hlitiri K lories, tlim during 
the night of the eartlnjnute disturbances of 1^0 the city 
couneii was En session. 

When the quake shook the city hnlt fnmt basement to 
at tie, the couindlmcn run out, thinking: the bouse would 
topple itcer, whereupon l be wa; who kepi ihu mhiuten of 
the meeting Concluded Ilia record n'ltll the fol lowing sen- 
teiine; 

"Uln motion of the city hull, the counell adjourned." 



PATENT MEDICINE ADVERTISING.— A man went into 
n chemist's simp and bought a bottle of oome patent mu IT. 
which w-Jia advertised thus; 

NO MORE CfiCGDft 

NO MOKE roi.ins 

60 CENTS THE HOTTLE 

Three days later he went tn the chemist, enru plaining 
thut his threat whs stopped up, and that lie eon id scarcely 
lire Jibe. “Tvtr drunk nil lIiji patent eolith mixture," he 
sild. 

"3 trunk It?” yelled the eheiadM, "Wliy, that's? ail ludin- 
rdbbef solution to put on the sole*? of your bouts/" 

» » - 

ICE POWDERS,— Darin# the pawl summer a nodi order 
fakir reaja'd a big harvest from ml vert isements offer tug to 
sell Informal lou which would cimtde any one to freeze Ido 
11(. of Ire :tl li cost of only 10 The formula turned out 

to lie a mixture of eprhnnate of soda and nitrate of am- 
mania, hut it would lake 3o cents worth to freest I! ib, 
of water. 




TiieIDEAL sight restorer 

The Ideal Eye Masseur 

Indistinct Vision! Muscular Troubles, Chronic 
Diseases of the Eye all successfully treated by 
Scientific Massage at any age. 

English, German or Spanish pamphlet mailed free. 



THE IDEAL COMPANY, 239 Broadway, New York. 
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UNSOLICITED PRAISE 

Farrand Bros-! proprietors of the Lakeside Stock Farm, Colon, 
Michigan, write: “Our engine has run nine years without trouble, 

but ell machinery is bound to wear out.*' They then ask for plat* 
iiiutn with which to tip the electrodes — a trifling and inexpensive 
repair, Nine ytfprj and just beginning to need attention. The 
average life of the cheaper makes is about fiVe years. There is 
a moral in this for the prospective buyer — Get the ** QttO r * for 
long life, and no trouble. 

OTTO GAS ENGINE WORKS, Phila, Pa. 



SEND FOR IT 

• * 

Mv Revised List or Machinery 
and Contractors 1 Equipment 
19 NOW READY, AND COVERS 
TWELVE PRINTED PACES WITH LO- 
CATION AND PRICES. I WILL BE 
i VERY PLEASED TO SEND A COPY 

TO YOU IF YOU WILL LET ME HAVE 
YOUR ADDRESS, 



Willis Shaw, Machinery 

171 La Salle St. CHICAGO, ILL. 




IKE WATERLOO 



Secure on! 

f'tf tMlog of 

Air and 
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Engines 




FAIRBANKS GAS ENGINES 



TURNTABLE OUTFIT 

1 I« fri Ann fiirtu tied, nutursil or prndueer KiaFt, (TP.colSno, alco- 
hol, isr diniLiiete na fuel; there are Fix diattner sypen rnngEiitf 
from 1 to Tihi II. P L , IdcIikILo^ station ary, portable and tin- 
rine, i>t both two nad four eyrie, We send experts to make 
direct connection a of the#e Co pumps, VG>mpr4AKHorn a 

ueaemtoi fl. hoists etc, We are hI^o he&dquiirtera for Scales. 
Tracks, Tran Fat lesion. Valves, Railroad. Factory and Mil! 
Supplies, Machine Toole, etc, Write tis for cataJug 1 - 



The Most Popular Gasoline Engine In the World 



THE FAIRBANKS COMPANY NEW YORK 



A hi gh'clfls* engine at a reasonable price 

WATERLOO GAS ENGINE CO. 



ID2L Cedar Street 



WATERLOO, 1A. 






Albany; Baltimore; Bangor, Me.: Boston; Buffalo; 
Hartford; New Orleans.; Philadelphia; 
Pittsburg; Syracuse: Glasgow; 
Hamburg; London; Faria, 



YOUR INTERESTS AND OURS ARE IDENTICAL 




You Went Practical 
WELL DfffLLWQ MACMWfffV 
to dOYClopo that 

Mineral, OH or Water 

proposition? wo haw It. Guarantee 
it to work satisfactorily. 

Tell »ft about the formations, depth, diameter holea; w ill scud 
printed matter and can save you money. 



THE AMERICAN WELL WORKS, 



AURORA, ILL.. V. S. A, 
CHICAGO, ILL. DALLAS, 



TEXAS 










Fairbanks-Morse 

Domestic Water Supply 

Provides all the conveniences of city water 
works at moderate cost. 

Gas, Gasoline or Kerosene Engines for all purposes from 3 h, p, up. 

Cut out complete advertisement and seed to 

Fairbanks* Morse (SI Co. 

Monroe Street, Chicago, 111, 

Please send me Illustrated Catalogue No. W 449 Gasoline Engines. 

I may wan t h. p. to, ... - TLJ , T „.. 

, ... Street No. * 

- State, 




RUNS LIKE A BIKE. 



f>rfce $3.50 F, O. B. Chicago, 111. 

MECHANICS TOOL WORKS, 

204 Dearborn Street. CHICAGO. ILL. 



BALL-BEARING 
STEEL FRAME GRINDSTONE 

Frame strong and rigid. 

Finn done HMn.dl&m. 

2-ln. think. 

Shipped crated. 

Weight 7ft pound a. 






CEMENT BLOCK $|A 
MACHINE ,0 Yday KS « 

MOLDS far Cisterns, Silos, Fence 
Peats, Drain Tile. Write tcwlay for per- 
titulars* A. D. BIAC.KAY A CO.* 

S4 Washington St., Chicago, Hi. 



Gas and Gasoline Engine and 
Motor Castings 1 to 1 6 H.P. 

Bicycle, Auto, Marine and Stationary Booklet on Request 
Ve sell Hie print drawinfs if either 2 or I cycle type 

THE GEBHARDT MOTOR CO., 

2930 Hancock St ff Philadelphia* Pa, 



Chapman Economizer 



IH horse, hut tested to 33)3 
per coni: above rated power, 
DON'T buy a CHEAP engine; It 
doesn't pay. Buy the simplest, 
strongest and best designed eu 

£ ne at the lowest pcMteihle price; 
it's right, we bn Lid them. 

CHAPMAN ENGINE] WOitKS, Marcsllui, Mich. 



r 

High-grade MARINE and 
AUTOMOBILE ENGINES 
3 to 30 H. P. 2 and 4 -cycle, 
latest Improvomonti; best ma- 
terial: lowed prices. Also sell 
castings, wtlh drawing!. 

State your wont, 

HOULE MOTOR WORKS, 
680 East St., Holyoke. Mats, 



1 11 t 

Popular Mechanics, Journal Building, Chicago 

| I would like to act as your agent in the shop or works of 

51 s:* employing — men* 

If you have no agent in this plant send me full particulars with 
statement of commissions paid, 

Name__ — ■ — — _ 

S tre e t — 

£i|y— State 



SMALL MOTORS 
All Variable Speed 

Bach 

Alternating dental and jewelers 1 motors. ..$32,50 
Direct current " * 1 ** 14 23. GO 

Alternating forge blowers. 43.00 

Direct current forge blowers... 30.00 

Alternating current friction drive motors 
for Gordon Presses ( 100 to 2,000 im- 
pressions per hour 69.00 

Same motor wound for direct current. ..... 48.00 

These motors are the newest improved variable speed 
motors, and guaranteed fpjr two year*. 

Send foe booklet "A." A thousand other motors in stock, 

GUARANTEE ELECTRIC CO. CHICAGO, ILL. 



MAKE YOUR OWN 

CEMENT BLOCKS 

BRICK* FENCE POSTS, DRAIN TILE, Etc, 

\Ye furnish tho machl no and Instructions. 
sAVti MtlNKI' on ynur btulJlQi^i, 

D I r mi IVI CV ^ makLupr block* fortho 
Dlu IVI w Vi E. T trade. Writ*} for booklist. 

The Peed Mfg, Co.* Box US* Springfield, Ohio 



Build Vour Own Gasoline Engine 

1 furnish complete sets of eastings 
with blue print worklujr drawings to 
build thu Gardner One-fL F. Engine. 
Can he linished complete on n foot- 
power lathe. Makes an Ideal power 
for all purpose^ Write for circular 
and prices. JOHN W* GARDNER, 
1035 flood fellow A ve,, St. l.ouis, Mo. 







GILSON MFC CO 



$60 



GOCB LIKE SIXTY 

BELLS UfctSDtTV; 

£ C L LB r&m HJtTV 

GILSON 

GABOLEftE 

ENGINE 

-For Pumpina. Cr^atn 
.SepjralorA, Cfounu, Wash Ma- 
chines. ele. FE22 T3UAL 

A&ki or catalog ad *.|7 ps 

20 Ffcrt £t. fort Tis. 



SATiC MONEY by unItu Iteed'sCarhorninIntn rrlnil- 
in IT (it-wtid. Costs Itjfli than any Other 
and iIn'km away with counter- shafts. 
Ca*t iron Nnaes redacts eosl of mail - 
tenunee over *4 I haw lor we pulley, and 
dust-proof over -hanging been nits, 
Luther HruMr Co.* Si5 Foplar 
North Milwaukee, V is., 
wile makers of hand and foot power 
IjrrlufJori and ninu^ncre lifted With 
Curborn ndum Grind Eng Wheels. 



HOW TO MAkE an electric 

MOTOR WITHOUT CASTINGS 

Send fi rents In stamps for full directions with drawlnge. 
FLKL'TRlCl A N AND MECHANIC, the only amateur 
electrical paper published, 60 cents a year, P. M. Samp sou 
1" ll 1 1 Linking Co., *1 ltuaruu Huatou, Mush. 



Engine 

Castings 

4 H* P* 

Complete set, wllh Prints 

$ 32.50 

Finished Engine 

$ 100.00 

STATIONARY or KARINE 

Nielson Motor Works 

fit* Joseph, Mo, 




Baird DOLLAR 

WATER MOTOR 

Simplest, Htmn great, most power- 




- ■ - P< 

ful water mo tor made. Sold under 
an absolute "money-back” guar- 
antee to develop 

ItatMl price $|D 0 

P imlf I = 




Atltck to any faucet. Rum fan. 
emety wheel, buffing wheel, null bqtde 
and himnrV woriser, jrwrlrfs and 
{trnlilli' liLlhn, lewifll machine, WalKina ma- 
chine, small dynamo, ek. 

Send money by P.D.. M Express money order. Motor lent by 
MjKrt* promptly on letetpl, M«aey back if Hot •altdai.'tory 
and eladly ai repicienLcd. Send (Otky. ClfCIllar FREE. 

SAINT CLAIR MOTOR CO. 

W, M , Dept. 34, c ha m plain St ., Detroit! Mich. 



FREE mv?vfs BOOK 



Lana 

rile 



Wo will ora r*quo*t send to you poit-paid, this Itook, ilMvar ipnelaJ pi 
hy which mu cii h stem* any aril ole in uur catalog iiaairnLr mt. n 
tutln-J'- <S"n't ml SI this cliaiL'rr. 

I. AND RAC & SONS CO. 117 W. Water St, Milwaukee, Wi«. 



HORIZONTAL AIR-COOLED MOTORS 




1 14 and 2j 4 H.P. Equipped 
with short connection 
for spray pump or walking 
beam attachment for pump- 
ing from wella. Will work 
against 150 lb, pressure. 
Gasoline in base of engine 
or outside. Write for 
agency. 



AIR-COOLED MOTOR CO., LANSING, MICHIGAN. 




GASOLINE ENGINE EXCHANGE 





buy, sell and exchange new and secondhand 

and°marihe Gasoline 



We §e1l New Engines, taking Old in EiObunpe, allowing full 
market value. 1M Qnt-cl&ss, second-hand engines on band. Write 
for Catalogue. Lowest Prices. Largest Assortment In America. 

GASOLINE ENGINE EXCHANGE, $42 S. ISth SU St. Lodi, No, 




Please mention Popular Mechanics when wrltlna to advertisers 



Until you investigate 
"The Mister Workman" 

* two-tf I1n.4flr gaaolLp? nctgm* 

■upartor to p 41 cnMjlIodir «niin«j npm1rfUeM*l ng |u power. Costa Leas to Boy and Leas to tim. Quietly, sully started. Ho vitiation, C*a b* 
ciotmtrd on any ■mnn at poTbbli, iktioairt or tneVoB, MunLkm this |aptr. htrn ni Cttiunm, 

“ ' Sfri., Meagher and lfith SU M Chicago. THIS m OTTR FIFTY-THIRD YEAR, 



DON’T BUY GASOUNE ENGINES 

nifffnoa; tvtola 

islLnuto- port*l 

*ump co. p 



the 



any wmrnn at j 
1EMPM£ 






\ will send till* beautiful 

s-i fj c j with 390 rnhlintiJi vs 
acid my iMumratcd catalog 
o! Scroti Saws, Lathes, 
Fiiney Words* Metal Trim-- 
Eninas and Louts, postpaid 
cm receipt □ ! 15c, or send 6c 
for coialo( only. Address 

Tft POMEROY 
Scroll Saw Co. 

419 Asylum SU, It* rl ford, t «■■. 

Div. Z 

SCROLL SAWS 
FROM 50c Tl> $^3-50 



Curtiss AIR SHIP MOTORS 

7 H, F*|SO Lbs. 

Kow by every tiuceessful Aeronaut. 
HIGHEST AWARD WORLD’S REUtlRD 

PonJiind Exposition Oriuoud lleEtck, Flu. 

SEXD YOU CATALOG C. 

n. H. CURTISS MFQ. CO. Hammondsport, N. V. 





LATHES 

9 to 13 inch Swing 

Llflt price* H0.ro nod MP necord- 
Inn to alia, When ready to buy 
Hi.-ur] f or Latho C.-l talna and pri cu s 



XV. F, Jt John Barnes Co, 

Iftl IJubj- fit., : i Rockford .111. 



WESTERN TOOL CO. r LANSING, MICH. 

XA PS— Fully warranted, money back If net sniffled. 

IS Machine Screw Taps* no two iiHJte . . .* "fic 

Any Machine Screw Tap under Ko. 18 I0e 

Hand Ta pa, Plug -Taper on Bottom 

H and smaller, 24 to thread, ... uc 

A, a amt 20 to 40 thread.. ifle 

Vi, JS and a* is to 32 thread lflc 

fti ji| and ij T 16 to 32 thread 20c 

I and H, 14 to 24 thread ... * 220 

r f or H, 12, 13, 14* J6, jh, so, 24, 21 thread 2£c 

or U, in above threads 30c 

and fexiO, IU 12, 16, 20, 24, 27 thread ........ 85e 

% and sSxio, is, ns, 20, 21, 27 thread*. * 45c 

h *3, 10 T 12, 20, 24 t 27 ( liread . . * * ** ....... 600 

lx^ t 10, 12, 20* 24* 27 thread 750 

U % 1 1 , 3oc ; \ a x in, 40e; x Si, sol*. 
iJixti, iH jcci, lli 3t 4M, 1J4X4K.$LM each, 
tfi Bicycle Taper Taps lu Case, h tu 'A inch. 12 to 
82 thread* $3,00* 

Round 1 >Iejn* any size under A, 00c. 

If mailed, add lot postage, under % Inch Taps, 10 
per cent; % to i SulIi, 20 per cent; over i inch, 
H uf prlc 

Complete lap and Die Catalog on Request. 




D. F. BARNES* 

ELEVEN-INCH SCREW 
CUTTING LATHE 

For loot nr power s« wanted. Hjih 
powt r rnw {--ed it kit) oompnued 
Pit. A at r i ■•■ C E y ]iS.Hh-atadu mud. 
ere tool* WfMblRn bui Id a S-iocii 
luthe. Do»c riptide ciTCUlbn Of 
eaqh. latho upon rt'QUL Bt. 

B. F. BARNES GO.. IbdMJII 



FAN BLOWERS. EXHAUST FANS. 
PRESSURE BLOWERS. VENTILATOR WHEELS. 
HEATING AND VENTILATION. 
$£ND FOR LATE CATALOGUE Ne 2A 

EXETER MACHINE WORKS, 

EXETER, N. H. 



COATING CHEESE WITH PARAFFINE.— A 

coating of pnralliue makes cheese much finer and 
preserves it better, but hitherto the process has 
been too expensive to be practicable* A new 
process consists of a portable tank of paraffine into 
which tho cheeses pass for treatment as they are 
unloaded from the wagon, a revolving arm han- 
dling them. A llame or electricity keeps the par- 
affine at a working temperature. The cheese comes 
out of the apparatus ready to be replaced In its 
box. When cheese is paraffined there Is no loss of 
weight during the curing process. 

4-^4 

ONE'S KATIVE LAND AT SEA, — A T on Tip Swedish 
rnunle living in Germany who were trying lo khvo fluili- 
I'lent money io enable them to return m iWr njitlve hind 
to be married, found a novel wny uut of their prospect iw 
long welt. The captain of the Swedish Hteamer "Trio" 
Ell ] h'i r t at Stettin met rhe pair and heard ihetr stm-v. Xext 
dny he tiNik the tiriiial party ami a clergyman out to wee. 
j Lint beyond Mip throe mi to limit, where the nTeinnny was 
performed, the Sweiliah ship heing technleally Swedleh soli. 




STEEL RULES with Handles 

H&ld by friction tX any angle* Handy in Hundreds 
of Places. Accurate, ijeatjusd. well marie. Widths, 
1 in.. \ In., Vi In., \t in. Graduated la lUrths nrditba. 
Frle^, is 5 c each* Post pa id* 

J, A. 

FulLuu Building PITTSBURG* PA* 



Agcnta Wanted 
to kU hit 
lint of 
Machinists ' 
Tools 





If It’s a Sebastian, It’s a Good Lathe 



built 



; UPON HONOSh-Agf.UR^y, EFFICIENCY, MODERATE PRICES. 
Foot and Fowef^tathes, all ^Szee, s*nAor catalogue* 

<sehaRtian Lathe ComnaDV* W' Culvert St* Ciocinnati* 0* 









Wood Working Machinery 

Foot, Hand and Light Power 

Pot ripping, tress-cutting, mitering, rabbeting, grooving, dado- 
ing, boring, wrell and band saving, odgo moulding, beading, 
mortising, etc Built for bard work, act urate work and long 
service* Send for catalogue) ^A." 

SENECA FALLS MFC. CO. 





THE OLD RELIABLE 

JESSOP STEEL 

1$ YET ON TOP AND THE VIST BEST FOR ALL FINE TOOLS 
WILLIAM JESSOP & SONS, UNITED 
91 JOHN STREET, NEW YORK 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES:::: 



SHEPARD LATHE CO. 

; A1S1 W. 2d St., Cincinnati. Ohio 




The 1 - newest* cl etc rest and moat Hallafactory In Use, 
ami [ho llrst ta be oftoitrd also reasonable a price that 
every up-to-date mechanic could buy lools of their 
<iuaifiy and character. Other tools are very good tools, 
out* "Yankee" Tools are better, Sold by leading dealers 
in tools and hardware. A Kit dealer to ace them. 




Aitchet Screw Driver No. 10 iod 11. (S Sizes. > 




Raicbet Screw Driver No, IS, <1 Sizes.) 




bauble Spiral RaUficl Screw Driver No. 3G and 31. 




Automatic Drill No, 40, 41 and 44, 




Reciprocating Drill No. SO. 

Oar “YaakeeTofll Bonk" toll* all about them. 
Sent free on roque*! by 

NORTH BROS. MFQ. CO., Philadelphia, Pa. 




GOMJMBUS 

a AS AND C. Ji... 

oasoi.imi: engines 

Simple, Reliable and Economical 
Send for Cutidngue 65 

COLUMBUS MACHINE CO-. 
( alumbus, O, 



You Can 
Dcptnd upon 
“Oiuo” Cools. 



They ire and 
Jiavo been 
known by skilled 
mechanics for 
vGftra as " THE 
BEST.” If your 
denier does not 
handle them, 
write ue for cat- 
alogue No, P, 

WE MANUFACTURE 

PLANES, BOTH IKON AND WOOD, 
CHISELS, AUGER BITS, GOUGES, 
DRAWING ENrVES, BENCH 
AND HAND SCREWS, ETC, 



Every Tool Covered by a Broad Guarantee. 

Chi Ohio fool €♦. 

Columbus, Ohio. 






“ Ohio Tnola da the Wor1d + » Work,*’ 



GASOLINE SOLDERING IRON 
AND BLOW TORCH 




Ton could not think of any place so difficult of access 
that this Little, easily carried tool, could not he success- 
fully taken, and used there. Let us tell you all about its 
really remarkable powers of economic helpfulness. This 
we' do Ln (we think,} a rather fetching little booklet. 

Shall we mail it? 



EMM ELMAN N BROTHERS MFG. CO., INDIANAPOLIS, IND„ U. S. A. 




44 Knpffi\ 

Kombination Kit” 

Greatest invention of the ape. 
Conceded by all who It to be 
the beat thing of lU kind now on 
the market 15 Tool* And 
One Pair Handle* far all. 
Made of tool steel, drop-forged, 
flight? finished and warranted. 
ErtCb tool complete within Itself 
and TU to ll inches In length, 
jl0 worth of fcmiltf for 13. BJ per 
set, prepaid. Salesmen wanted. 
Phenomenal Indueementslo lire 
ti Lem W rite for ill nitrated book- 
let, etc. 

KOETH MFC. CO. 

108 Broadway Buffalo, N* Y* 
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SAFETY DEVICE FOR STREET CAES.— Consist R of a 
met i'll shield nttaelied to tlie front side of l tie ear 
lift lid left | ha I the Jiuaaettper la pre relit ed f rom alighting 
backward. Tims, Hie shield prevents ;t man frsmi grasping 
the handle hack of him, ecni^iuenlly he turns to the for- 
ward handle, and faces forward as he n lights. 

» ■ ♦ 

ALUMINUM S OLDER. — We are hi receipt of some ex 
tremely uent and strong samples of soldered h In milium. 
Including rods, pl|tca, angles to ilal, tlilii to thick and brana 
to aluminum, The pro< ena Jk u illswreri of Dr, It. A, 
Davidson, « dent fat, who has devoted in noli time to experi- 
menting. and has apparently (succeeded In producing a 
really good solder. 

— — o *■ ♦ 

PARCELS POST FOR DENMARK AND AMERICA — 

Acting posimaster-Genej-sl lm.vtn.vi'k has signed a parcels* 



post-eon ven tltMi wllh Uenrm-irk, which lakes effect on Oettv 
tier l. It provides for Die exchange sind transmission 
through the postal services of both countries (if parcel* 
which weigh no more ill an 4 Hi. nnd t] oz,, nor measure 
more than 3 ft. 3 In. In length ami ft ft. in length and 
girth combined, The value of the parcels carried Is also 
limited to |C0. Postage must ln> prepaid In full at the 
following rales: In the Pulled fUares. on parrels for Den- 

mark, 12 cents for each pound or fraction of a pound. 

n--+ 

TOBACCO CARTRIDGE, — For the cf ri- 
ven tenet- "t pipe euetkers the device here 
shown was In vented and consists of a 
quantify of pipe tobacco, sit (ll dent for 
one pipeful, wrapped op in n tobacco leaf 
ami tied together at the top. thus forming 
a convenient fuse for lighting- 






FOR TUB NEXT THIRTY (30 ) DAYS SVopblar 

MECHANICS ONE OF OTTR UREMHES, made with extra fine finish, at a Especial price of 
BE CENTS each, postpaid to any address. Wc make thia offer In order tu Introduce the 
“Hawkeye’* Wrench 10 new readera who arc not aqualntea with us mcrlia, 

01 il!. 1, * u The HawKeye Wrench Co., nuikiittwi, Iowa 



Our wrench has more 
lines than any other 
wrench made, and can 
be tiaed aa a pipe 
wrench, thread cutler, 
or nut wrench. For 
cutting threads It liny 
U different dies. 



PATENTED IN UNITED STATES, CANADA, FRANCE, GERMANY 
AND GREAT BRITAIN, 

patents pending. 



# 3 B» 

Belle before and 
after using the 
Hawkeye . , 



Please mention Popular Mechanics when writing to advertisers. 



Going to Put It on the Market? . 

Von Imf? the article; we have the brnin# nml theeu nip merit for ranklne II at the lonrAitcaet. 

We iuHuuiacture and nhlp all klnde of bpeuinl rijmli lurry uu coo tract, 

LET US ACT AS YOUR FACTORT 

JOiT V WISH ART WACHINK WORKS, Euirlnprrs And Machinery Mfr*., ane) C3 to fl5 S r Canal Street, Chicago. 

LONG DISTANCE PHONE, MAIN KH, 



Let Us Act As Your Factory 

We have one of the beat equipped abopa Ln the Uni led States 
and nan turn out your work for v«>u cheaper than you can 
[iowaUj]y do ltyotirtelf. Send drawings or tnodela for teit- 
nutes on dle« T tools and manufacture of your article In 
quantities. 

Metal Specialties Manufacturing Co. 

IS -24 W» Randolph St» Chica^Oi U.S.A 



• Lincoln’s Famous Saying 

! “Von ran fori anme of the people all ot the time and all of 
the ptioplw Ki.iqie tiits time, Inal you van run; f i. h > I all of tbe 
people all of the thee" applies extremely well to Ignition ap- 
pnrtdus fnr nub im- hilej* and mot r brule. 

Tf ynii utie a SPLI fDOltF SPARK uOlL you will not he 
fooled. It le w*ed by the groat majority of motorize and 
they all swear by it. 

C. C SPLIT DORf* 1 7*27 Vsndewater St. * New York. 

Asik l>opt. M for entail. 



Use the E.dison Cell 
the Year Around 

to spark your gas or gasolene en- 
gine. Mr. C. H. Jones, Inlei^ 
Hamilton Co., Ne*' York, writes 
that lour cells ran hie boat every 
day tor two seasons without renew- 
al. Mr. Owen, a boat builder of 
Tupper l ake, New York, states 
that six Type V cells ran hia hoat 
all of two seasons and a shop en- 
gine c. ic winter and still same "fill- 
ing"" wn left. The Edison Coll 
and the Edison Spark Coil give 
moat engine revolutions per dollar. Write for book, "BaLtery 
Sparks" and name of dealer. 

EDISON 

Manufacturing Company 

ll Lakeside Aw., Oratigr, N, j. Jqj Wabash Avt , Chicago 
It Union Square, New Yoffc tf Clerfcenwetl Hoad, London, E- C, 






Will remove to out new establish me at jn 
January. (More profitable for you to 
mo vb the good a . ) W rite for S N APS- 

NEUSTADT AUTOMOBILE & 
SUPPLY C0. ( St. Louis, Mo. 



‘MR. INVENTOR” 

OUR BUSINESS IB TO 

Perfect, Develop and Manufacture | 

VOUR INVENTION. ALL MODERN FACILITIES 
ARE OURS, AND WE ARE AT YDUR SERVICE. 

WE EMPLOY EXPERT MECHANICS ON 

Specialties. Diet, Punch IVork and JHodmts 

BEND US YOUR drawing Oft MODEL AND 
WE WILL 5UDUIT OUR LOWEST PRICE 

MONARCH TOOL COMPANY 

124 Opera Place, CINCINNATI, O. 




AERIAL ADVERTISING 



BY WEALTH 0 ¥ 

SALLOWS. KITES AND BANNERS 

Contracted for or Complete UulSln i’U fUlihfd, 

Gas Billoons and Special Kites Made to Order 

All Kinds of Kite* id d A[i[uinitui fur K ■ [£- VI l i Li c r , wholesal. A rtifail 

HARBERT AERIAL ADV. CO. (not Inc.) 

1627 Briar Place a n Chicago, ltl. 

Sec article Nuv, Um& of Pop r an Kite* far practical uae 



WE MANUFACTURE TQ ORDER 

DIES. TO®LS AND 

A UTOMATIC [M ACHINES 

also- HARDWARE SPECIALTIES 

PATENTED NOVELTIES 

ESTIMATES FURNISHED ON EXPERT 
MODEL WORK* SEND DRAWING OR 
SAMPLE* v * 

BOOKLET FREE. WRITE TODAY. 

Stamping dr T ool Co. 

OCR, O UCR068E, WtS. 



“KNIFE" Pat. 

BALL BEARINGS 

For fight and medium weight. 

Thrust or weight, or both. 

1-4- Inch shaft and up. 

No fitting, just push them on. 

TO cts, in stamps for samples. 

PRESSED STEEL MFG, CQ. f 545 The Bourse, Phifa., Pa, 





MADE TO ILLUSTRATE CIRCULARS, 
CATALOGUES, OR ADVERTISEMENTS. 

Clean, bright, itewy, cut*— bringing Cut detail* 
perfectly. Our price* am rNtonablv, aU work 
Kuamn teed— lot ua rtgura on your Job. .% 

WHITE FOB SAMPLES 

ACME ENGRAVING CO. 

157 Washington St- - Chicago 




A COMBINED 

Metal Punch and Bolt Clipper 

HANDY TOOL. CO. 



Ajfa your dealer lor them or writ® for priced 0 ELLE VU E. OHIO 






TIT OUR 



MANSON MOTORCYCLEmATTACHMENTS 





THOROUGHLY RELIABLE 
Adapted for Pleasure and Utility 

Will run faster than an auto and east of maintenance 
a trifle. 

DELIVERY ATTACHMENT in dally use by leading business 
housea-A TIME AND MONEY SAVER. 

SIMPLICITY OF CONST RUCTION AND FINISH UNEXCELLED, WRITE FOR CATALOGUE 



F owler- Manson- Sherman Cycle Mfg. Co. 



CllAtOA ft*ul Fulton Streets, 



CHICAGO, XL1** 




Write 

to-day. 



Notsinger Auto-Sparlter 

Starts and runs 

BAS INB1NIS WITHOUT lAmSIil 

ot h f-r mnch [ni- can do it auecewfully for 
luck i "if o-rit--'! nm] patent* avcijd b> Ul. Ha 
iwiii-r me. i io» In ear drive. Ha belt or 

s*Lto)] nacufusary. No batteries *vb*tBTar+ 

ft >r mnkf end bnnk or juinHPtTki 
VV aterm&d dust-proof, Foil J guaranteed. 

^fe-MOT SINGER DEVICE MFQ. C . 
I4ti Mala Bt., Pendleton, Ind.,C. 8- A. 



I 



30 TORS AND CASTINGS, USD HATEGPAIS AND BLUEPRINTS, 




tta bate bicycle, automo- 
bile, stationary and marine 
motors from 1% to S II- F. 
Our attachable motor outfit 
fits any bicycle. Send stamp 
for literature and particulars. 

SHAW MFG. CO. 

GALESBURG, KANSAS. 





Armature Incased In 
vmt>rio»K n<m- 
cor-rocd nj? brais tube, 

All braBs screw*. 
Friction, bolt or 
WtjTenior drive, 
prsish- bolder* removed 
VlEbout loose nlng jwreiv: 
All port* polisliod bra-'k 
Contact and Jump Spu ri 



WHY NOT STOP 
YOUR TROUBLES? 
A “Wizard” Tubular 
Does II. 



Ji. TH AI, W'lLL town tree YOU. PT'lir ltd ■■l*hrtivT kl^un .in iA, 

UtlM. Pr,. u pof,Blw H E..h.M, O^'ATAM W *|l|, MieLkIm ulFflltU, 



UEKCrLES ELfilTnTC A MJrtl. 

ao DAYS' FREE TRIAL, 



thrmSAfirira, isp. 
73d Languid ale Ave- 



Gasolene Motors g Castings 




A complete line from 11^. to 10 
b. p., fur Bicycle, Automobile, 
Marine nr .Hlationnrj. Al#0*t* 
tni’liahle TnotaroutHts and Coni 
plot* MOTOR-CYCLES. Send 
stamp fur catalogue 

STEFFEY MFC, CO., 



Girard At*. & a oth Si,, rtiiladelphla. Fa. 




FIFTY SNAP GASOLENE AUTOMOBILE 
AND MAEINB ENGINES, SECOND 
HAND. WHITE FOR SNAPS. 

NEUSTADT AUTOMOBILE & 
SUPPLY CG^, St, Louis, Mo. 



OBITUARY, — IV . II. Fatton, consul tine engineer of the 

(IUn libs Engine Works, hhi! one nf I he fori j munt iiLiltmrl- 
ties on gas engines in the b tilted States, died suddenly 
of apoplexy on October 7 while runvensing with frietids at 
hip home. He wan the pioneer In the application of gas 
engines as railfl ay motive jhpwhf. In Ida death tmr rettdere 
lose one of our most valued contributors. 

— # ■ ♦ 

ROWER. 



Halt* you seen the loeomntlvp she struggle* up the idope, 
I'autJnj;, blowing, shrieking onward, like a traveler spurred 
by hope. 

Onward, upward, ever jpwslnfr. like n [»p1tik with a mnl? 
licit the power that propels her la u shovelful of mil. 

Till, at last, she's reached the siiuimLi, then down the hill- 
Bldp tiles. 

Where another mighty mountain stari* Its journey to the 
skies; 

Now nn effort, swiftly downward, gently o'er e&eh grewnsy 
knoll, 

Rlill she now and then In calling for a shovelful of coal, 

So In life we upward journey, up life's troublesome ascent. 
To the Mecca we are seeking, earnestly our feet are tie lit. 
lint the Journey would tee lighter, sooner we would reach 
the goal 

If, as fiercely onward pressing, we would shovel In the mil. 
True, some early struggle upward, till they reach the moun- 
tain height, 

Then, perhaps. He idly waiting where the journey I* 
more light ; 

Till again they reach Ihe bottom* hut the fellow on the roll 

Of the mighty la the fellow' whe! keeps shoveling the coal, 

— Omaha World -He raid. 

*—*-- * ■ - — 

A ear ferry with sixteen loaded corn containing fron ore 
rud pules turned turtle at the month of the Chicago harbor 
during an October storm. 



Pocket Battery Ammeter 

O to 30 Amperes 

Indicates In any position and In 
ell her direction of current, 
lb testing single cells, the eord in 
not uew-s«ary. 

Price. §3.50 

El DREDGE ELECTRIC MANUFACTURING CO. 

Sprin(ffJeJ(l, Misa, 





RICH SPARK PLUG ppirip$100 

You will not regret Graded Every I W\ 1 1 i I B i— 

Piuf Guaranteed. Complete Electric Light Outfit A. | ■ \ B B 

Richardson Engineering Co. HAOToro, p «NN. Li, £T e 1 

please mention Popular Mechanics when writing to advertisers- 






Thomas Auio-BI 



PRICE 

$ 145.00 



three horse power 

Ml? CONTROL 6 TO 40 MILES PER 
HOUR. 100 MILES FDR TWENTY CENTS 

LIVE AGENTS WANTED CATALOGUE FREE 

THE THOMAS AUTOBI CO., 

1445 NIAGARA ST., BUFFALO, N, Y, 



*?!£?* Bicycle ,f a to Motorcycle 

ftt iirtali coat by snutHiiug the 

Bclf-titartlnE 

Krte £ h. p. Power Outfit 

This StmluJos all parts by which 
an voue can purity make a jsnwer- 
ful, durable motoreytfle. 
Wejfflit id lb*. Ruled to frame. 
Stwfd 1 to 30 m Sir* an hour. A hill 
climber. Hu ruin- fid In use. semi 
stamp for outfit cntaloKue. 
Motorcycle Equipment Co., 60 Lake St, Hammonds port, N. Y. 




Dynamo - Motor $3.50 




[A Dynamo and Motor In On*] 

A* a dynamo It will light four O-i' p. 
la in pH easily; nitrate induction cofle; 
cltart;? etnrn^e IwEterlea; d^rompoae W nter; 
elpclroplute, otc. Ab ei motor will operate 
(k-w l u u machine, jeweler*’ lathe, emery 
wheel, circular flaw, ad Vtr titling du Vicos, 
wort other useful appliance*. 

New >lr«iel Motrtr, ttiSc. postage 2»c. 
A lino new motor at a tarsal n. Send stamp 
fov new eutaloi'. 

AAfiOff ELECTRIC £0., \n 5. Cam] St., Client, 111- 




MOTORCYCLES 

$40.00 UP 

Bend for list No. 10$ of seventy 
machine;*. Wt? at^o furnish caet- 
Inga for eight different motors. 
Itf-H. P. tr>5-H. P . . Ktr-e^ioled or 
water-cooled, Write for general 
catalogue. I11KBT H. U MKK iO, fct. LOttll, Mo. 



Mfm of Ilia rfllebnilotl (1REEN KLRJ and VEXHD1HP mdortjdii*, 



Exit the Tire Association. Enter SNAPS 
with special prices on all makes of 
tires. Write for Snaps. 

NEUSTADT AUTOMOBILE & 
SUPPLY C0-, St. Louis, Mo. 







Fr.l of 
HOJDAY 
Svjflettlont 

Shows all the newest high grad j Electric 
Supplies and Novelties at lowest prices In tho 

world. T, DEWEY ELECIfllC CO., Milwaukee, Wl*. 



MANY of the leading: CENTRAL STATIONS and INDUSTRIAL C (NCERNS In the United StaUi after thorough testa 

• lhaf -- — 



SNOW’S REFILLED FUSE.S 





Are Right. HOW ABOUT YOU? Save 30* to 1 OOjf 

Every stylo cf end osed fuses refilled. Bo not let your engineer or electrician 
throw them away. Catatotfiae of net prices sent on requ&^t. 

E* W. SNOW, S CO., Faitory? d 187 West Ave., Rochester, N. Y. 





Jump Spark Coils 

FOR ALL PURPOSES* 

Single, Double, Triple end Quad- 
ruple lor Stationary Engine* and 
Automobile^. Ouarunteed In every 
particular. iHue Vltirntor. _ 

HEMIJ FOH OATJlLC'GUI D. 

the mma beideman mfg. co. 

HOITH SEND, TUll. 



“Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

The Mont Reliable Sparkers on lhn 
Market. 

Take the Place of Ratlerlr s 



SNAPS? the opportunity for the Re- 
pairer and Assembler, Write 

NEUSTADT AUTOMOBILE & 
SUPPLY CO., St. Louis, Mo. 



1 'FLOATING THE BATTERY ON THE LINE’* 

4» n lerm whirli niHDI charring ft tMllt*T7 
wlilla the hderr iielflni df curnnL THK 
I’l'Ll' IGNITION SYSTLM w&rkj on tliij 
[iriiktiple. Tim Appli ft.llnij CIuTircr lurn- 
Afidmbt |nrrb«.r*Lnf! *l*n-nh rc tetterl** 
*t Uie unto ti me Mid rate (hit the bUterlsj 

1’i'ciil? CUrjrlLlt, I h ii H increasing Oi6 lottery r | 

eflLaicncy, 3o npt hm i up itf liffl *r<l urixtyf 
chuvmf a|«Enii Ibturrsd othernist, 

DAYTON ELECTRICAL MFC. CO., 170 St. (lair St., Dayton, 0. 





AUTOMOBILES $ 100 AND UP 



We win tohU our. large II lust rated Bargain Sh&ot of new and slightly used Automobiles on 
rpcnipl of your name and address. Thin *he»L shows accurate pbotaerapulc views of mate 
than m Automobile* ottered m tow as *m write plainly 14 

H. GRAHAM CYCLE CO. r Inc. 

Established h years. 601-603-605 Madison Street, CHICAGO, ILL 




POINTS FOR INVENTORS 

1 + When you have made an invention, show a 
drawing or model of it to two friends in whom 
yon have confidence, and have them sign the 
drawing or write their armies on the model, Don T t 
lose or destroy the drawing or model, for some 
day it may be needed as evidence. 

2. Select a good patent attorney, pay him $5 
to fiud out whether your invention is new’ and 
patentable, and have him send you copies of the 
patents which he finds most closely resembling 
your invention. 

If there are real differences between your 
invention and those shown in the patents sent yon, 
and your invention is better than the others, apply 
for a patent as soon as possible. If. on the other 
hand, the differences arc slight or superficial, and 
do not add to the commercial value of the article, 
don *t waste any money in getting a patent. 

4. If yon Cannot afford to apply for a patent, 
give an interest in your invention to some good 
business man who will furnish the necessary 
money to got the patent and build a satisfactory 
mode! or sample of your invention. 

5. After yon have applied for a patent and 
made a model or sample, prepare cither to man- 
ufacture and sell your invention yourself, or to 
sell the patent to some one who will do so. Find 
out what it will cost to manufacture the invention 
in quantities, what such things usually sell for 
to jobbers, retailers and the public. This in- 
formation is valuable in negotiating the sale of 
the patent and should bo full and accurate, 

G. Don’t expect to make a fortune from your 
patent at once. Tf yon cannot soil for cash, sell 
on a royalty, provided the buyer is reliable and 
responsible. 

7. DonT sign any contracts without first sub- 
mitting them to your patent attorney, and be 
governed by his advice. 

8. If there are any other points about which 
you want advices or information write to us and 
enclose a stamp for reply. Send for our booklet 
containing suggestions on * ‘ What to Invent” and 
fi Wliat to Avoid * 1 * 

Popular Mechanics Patent Bureau, 

160 Washington Street, 
Chicago, lib 

Branch office at 

Washington, D. C. 



I Gan Sell Your Patent 

My new method brings quick results. 

Send for booklet. 

O. J. HAEGLER, 

£1 So. Brood St., Philadelphia, Pp # 



WHEN YOU WANT ANYTHING I 
AND DON'T KNOW WHtRC TO FIN D IT 
WWITE POPULAR. MECHANICS 



“We Analyze Everything” 

EXPERT WORK AND MANUFACTURING 
PROBLEMS A SPECIALTY 




The Bryant-Miner Laboratories 



355-357 Dearborn Street CHICAGO 

PATENTS SOLD 

ON COMMISSION 



If you wish to Hny or itell ei pntent mrlto lor my booklet •■HoV 
lo Sail ft latent" or my list o i intents lor unit?, 

E. L. PERKINS, President Inventors' Exchange 
14 Broad Street BOSTON. MASS. 

Please mention Popular Mechanics when writing to advertisers. 



The Stereo-Graphoscope 

PRINTING AND TRANSPOSING FRAME 

Does away if i lb a Stereoscopic Camera., Prints Ifflm 
QFtc K£ulir 4*3 or 5*7 ncjiarife. Not neee«ary to 
cut prints spurt. Makes r&ur Stereoscopic Views 
perfect from a regular camcia. Order at onre. 
Made in two liui; •Jx&,$ , J.fH) and Jix7 fixe $3.W. 
Money refunded if not salasfaclnry. Address, 

PHOTO NOVELTY WORKS* B *>t 414, Sprlttffitld* O e 



PATENTS 



SECURED PROMPTLY and with special 
regard to the Legal Protection of the 
Invention* 



HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST. 

Consultation Free* No char*? for opinion as io the patent ability jmd Commercial Value o[ Inventors" Ideas. 



HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS 



SHEPHERD & PARKER Patent Lawyers 



PatMis, Cmrfs, Trade Kirfcs, CafyrEf&U, YJlIdfly Reprts, la Frin^ ett Ctsletli. Pzlenl Silt; Ciriactd Ed AH State*. 

References : 

American Water Motor Co., Blum Shoo Co. t Salisbury 
Tiro Go., WinJet Concrete Machine Co,, Berkshire Spe- 
cialty Co., Stewart Window Shade Co. + Century Chem- 
ical Co., Richmond Electric Co., National Electric A Yorks, 

Murray Engineering Co., Globe Machine and Stamping 
Co., ami Morgan Engineering Go. 



' During- th* past 10 yean Hr. Shepherd, of Shepherd & 
Parker, haa obtained fur it.H n Kreat many important patent*, 
ws have so h&^j tation fa ht-urtliy rtn^mmeadlnjEhidi to jloj 
one haritnf need ot the aervJcei of a pacers t attornev . 1 ’ 

HALLWOuD CASH RRGlJ&TER CO 
Mr, Parker oti November l, IW3. resigned bla position as an 
•Sfljnim,-r In the V S Patent. QQIeO to enter this Ifroi- 



Address, 211 Dietz Bid;., WASHINGTON, D. C. 



P ATENTS 

Valuable Book on, Pri tents FREE. Telia htvwteweura 
them at low cost. Eoa to sell el Patna E and What to 
■ . . . Intent for Profit. GIvpb Mechanical Movements la. 

Tain able to Inventa™ Full of Mnaey. Making Patent Inform^- 
lion. KEW HOOK tHEL to all who write. 



frlft r, STflEET, 



O'MEARA & BROCK, Patent Attya., 



wash IN stow* d. o. 



I SELL PATENTS 



CHARLES A. SCOTT 896 aUFPALcf^ eLDU ™ 1 




3.000V10.000 

A Year in ™e 

v Real Estate 

BUSINESS. 



UrtwilJ t«»h jhi lb M E+UUs, OenuraJ. Hrnfcvraffo, and InHaraoM 
nutmeiM and iL|>]m:»t jon 

SPECIAL REPRESENTATIVE 

■ if (Sit oLdr-jil s”d Urpest co-oinKalkn i«n| friata and bnnkera^rs e*mv 
t'anjf in A marina. 

Kf prwmatiYM are fumldnn |3.am.i f fl fliJ.ODO a yr*F without in* 
lTivwl Plant ot Lscdktil r»p|H»rtunUlrK op* n to YOU. Hy oni- 

Bjrleu, Juu ran IP ft He numfcjr iu a tew un-ekt without i&ltrff rinff with 
your F»rtNi»i|L occupation. 

,* liuirounh Cwmtn*n!m| Ejiw Oonnw free Li each Kciircjontalivt, 
Write. ter G4 pft4W h«ik free. 



The Cro*s CompflTir, 37(1 Reaper Rloi k, Chirntfo, 



PATENTS 



THAT PROTECT 
AND PAY 



WATSON E.. COLEMAN 

Reeislercd Patent Attorney 
626 P Street, N. W. WASHINGTON, D. 

AdTlca Frne; Highest References; Bust Service. 



PATENTS 



PATENTS' 

S HPTratert Ymir tdeal fin Irl 



GUARANTEED 



IF" Protect Your Ideal Guido Book FREE 
Send sketches and description of invention lor 
FREE SEARCH of Potent Office Record* and 
Report as to patentability a HIMES! REI E RE.TCES 



E. E. VROOMII 



Rcfii&rcrcJ Potent Attorney. 
Box 71 Washington, D* C„ 



LET ME SELL 



Boo k I ti fi- 
plait, i ii- tr hoit' 

YOUR PATEITK 22 & 

■ 1 1 E zpf r i fnct. 

PiEeftT Sale* exclusirely, If you have a 
PATENT for nk, C4LL On, ot write 



WILLIAM E. HOYT 

PATENT SALES SPECIALIST 



£90 J Broadway, N*w York City 




PATENTS 



fateful attention given to the prosecution of boitncee heron 
the patent omrfr. Patents procured and nu attorn*) feecalted 
for until patent! a ill lowed. years experience, j Writ* 

tor 1 'Inventor'* Guide/* Address 



FranKHn H, Hou^h 

AtlabUc Build I lag* Washington, D, C» 



ATENTS 



PROTECT YOUR IDEAS 

Send for Investor's Primer. 

SO f* ATE XT, XO FEE, 



p 

I Fat out Advertised FREE. 

Li MILO B. STEVENS & C0. r 

I.inrteeiith Bt„ WASHIMVTOK, ». C. 

Branches at Chicago, Cleveland, Detroit. 




We (five yon fro ft p of the iwmejt votto of the 
patents we procure.— JL & L. 



Illustrated and described, and 

ONE MILLION DOLLARS 



guaranteed, patents secured or fee returned 

Send model or sketch for free report as to Fate ntebi lily. Send 
for finest publications ever issued for free distribution *'HOW TO 
OBTAIN A PATENT”, with 100 MECHANICAL MOVEMENTS 
WHAT TO INVENT”* containing valuable LIST OF INVENTIONS WANTED. 

- ~ offered for one invention. ft 6,™ for others. Patents 

advertised free in "WORLD’S PROGRESS.’* Copy free. 



New York Offices^ 

Nassau Street, New York, IN - Y 



EVANS, W1LKENS & CO, 



Main Offices; 013 F Street N. W, 
Washington, D. C. 





The 

1906 



WING 



PIANO 



Contains a dozen improvements upon the beautiful toned instruments hitherto 
made. Since IS6S T when our firm, was established, the WING PIANO has been 
admired for the sweet* ptire tone produced even when played vigorously. The IBOft WING 
has ao far surpassed even the fine 1905 WING that it would not be recognized by an expert 
musician as being from the same factory. We are willing to risk more dollars to prove this 
to you than it would cost you to come to our factory and listen for yourself* even if you live 
in California. Can we better show our faith and confidence? 



Anther* on Trlal-F 



We pap the freight an rl other charges Itt advance— our funds — no money or our custom*? rein advance. We place It la 
tfao smallest town Id the United States just as freely as we would In New York City. There Is absolutely no risk, expense or 



annoyance. You c.-m try It In your borne for ao days, get Oic opinion of your real ami disinterested friends, can com pare It 
with others. Then If you do not wish to keep it wo will take it hack, entirely at our eipenas . in tills way you will not bo 
“talked Into buying/* as you may have been some time to your iaithiR regret. Moreover, your friends and neighburu will 
not know oq what terms or at what price you purchased. Agents disclose your business to make other sales. (You know 



bow ra*t agents talk.) This, however. Is of small Importance compared to the beautiful, sweet tone you get in THE mO0 
WING PIANO. Even the savin* of many dollars is of less importance, Any American home wants and DKSEUYISB Che 



befit and sweetest. You h a v e it only In THE 1906 WI NG PI ANO. 



Sold Direct from the Factory end In No Other Way 

For this reason YOU SAVE FROM TO ISOCt The WING PIANO you buy at wholesale— at the coat 
of making— with only our wholesale profit added. THERE'S THE SAVING, Agents would have to ho paid, 
II we had them. Salesrooms would have to be rented If we had them. Local advertising would have to be done 
and paid for. All this would increase the cost of the Plano, If we did. it. By selling the Piano direct to you, 
We save you from 175 to iaX>. THE 1006 WING PIANO is In a claaa of Its own and NEEDS no agent to balk 
for it. Its own sweet tone sells it, 



our State, nod every one of 
Liudvfs, music teacher* and 



IN AS YEARJ OVER 40,000 WING PIANOS 

hflvp be«n TiiaiiiLfjtctured and sold, They am recommended by thousanda of R&tlufied parches rs lu y 
the United Emueik by seven ROTernorB of Stares, mu&lcnl colleges nod Reboot*. p ruminant orcheetrn l 
musicians. Our book contain) name* and addressee, arranged Iiy fttateB, 

THE INSTRUMENTAL ATTACHMENT 

enatileft isiiy ordinary player to imitate perfectly the tone* of the MANDOLIN, GUITAR, HARP, £tTTlETt and BANJO. Thl* 
improvement U ]>a tinted and can be had only In the Wing Plano. 

wibo PI A NOS Atp. made lb ottrowh large factory— of choice material* throughout, by very experienced workmen. Tluaer* 
plain* their great durability. 

A guarantee W ts rears again n any d^eft u given with eve ry WING PIANO. We take old Pianos and organs In fair ex* 
gt. Easy monthly payments If dosireaT 



change. 



Tfie 

1906 

Wing 

Piano 



Wr Brc^one of the Ttr^Fmr firm a that have been in continuoua business well toward a 
Half century, Wt have been studying and learning every year of the full thirty-eight. 
But the very recent discoveries of our Mr. TVing, Senior, give THE 1906 AV1NG 
PIANO such greatly increased vitiation that the slightest touch brings forth a 
prising quantity of round -musical rcund, Even a young child — and before the first 
lesson — Can produce thi*. They therefore practice easily without fatigue and 
become players! THE 1906 WING PIANO does not require vigor or strength to make it 
respond. It id BUILT to be played upon by h^ods as delicate as those of CHILDREN, 
but has such a reserve of power and vibration that it charms the adult pianist also. 

Many pianos you sec advertised are now built to be played upon by foot power. Chil- 
dren do not become musicians on such pianos, but are worn out In the vain attempt. 

You and yours expect to live with your piano for a lifetime. You 
want its refining influence upon your home. If it is heavy touched and dull 
of speech no one will learn to play it. THE 1906 WING PIANO will be 
■ent free to prove that it has more real life than any you have ever heard. 

YOU HEED THIS BOOK 

IF YOtT INTEND TO BUY ANY PIANO, a lawk which gives van the information 
possessed by experts. It tejinsJl about the different material! used, the way these nans 
are put together, vb»t raunee pianos toK^timt of repair. It niski * lli« nrln.Tt.lsm of a 
piano easy. It. is atflotiUeifHfbeutily book of its kind cm published. It contains 
many large pagesjnnd U lust rattans, If read caret ull y, It w!T | make you a judge a f 

Ilf 



piano quiillfy. We send il free to anyone wishing to buy n piano. 

Bond to- day while you think It, a poet*) just gif in* your name 
and address or send ua the attached coupon. and the book of informs Mod ; 



toil particulars about the Wing Plano, with prices, term* of 
payment, etc., will be sent to you promptly by mill If you think 



also 



of buying. 



WINQ 
£ SOW 



351-355 

West 3 .3 » h Sirtet 
New Verk City 

.Srflid to the hum** 
n-iirt mlsirrtm written 
PwJoui, the book nf Complete 
Tuformnt foU ntmef PittofHt. 
also price* und ffUJU Of Jjflg 
on H'lriy jPfOndS, 



■ ■ f'C'l 



I 




4 

■f 

¥ 

5 






For Owners Operator# and Repairmen 

Giving complete instruction in the care, construction and opera* 
tion of all types of motor cars. Fiilly illustrated* Price $2 post* 
paid to any address. Money refunded if not satisfactory* Order 
today. Catalog of machinists? books free. 

THBO* AUDEL & CO* t Publishers* 63 Fifth Ave, ( New York 





Ton will b#a*. * n 
tonjahM to rr-nd OF 
tuir m't llluBtTflted 



Methanicnl I>rEniine. T Dymtmo 
fc.qqrs* ilotornn-n, Short El&ct. < 



' TAUGHT 
BYMAIL 
PUT 

THOUSANDS 
DOLLARS 

ItU-IIII JTLJ4 |!1«W i N TlfE POCKETS 

onr prftrticftl infill Cour- __ eT ,,. r , ITC 
flea cnutilf: thousand# to OF OUR STUDENTS 
toirn eood ha Juries and posit Lorn*. Wo T - 
them do i t* We tan do the BfUno 
fnl- yon. Courat* la Electrical ftn|t S tuscr. 
ini?. Ste-Eim (iml Miich nn 1 e(il Kn « l nOOri n g. 



VD FIT Si * - FUldtBtl fli' — fUI B* 

l " pfD'ridfcl.^fnp *1 ciitni. wtth sui I 

lHw^tt *oi a. Mtcr ju«-trim Ap- 
r*naiu, ^rlief^ nqr fm IUn*to» Wl tnwk. 

EUCTKICCL EBiINCE R INSTITUTE 
Otpt. I. 24 a * W* Hi It, Nr- Taft 



DIES and DIEMAKING 

A shop book by a ehcp man and Intended for shop work 



100 Pages* 

100 Cent u. 



100 E Must rat Ions 
Send For It. 



J. L. LUCAS 



Bridgeport, Ct. 



$ $ $ IN COMMERCIAL ART 

SUMMER SPARE HOURS SST ZS«S 

l(wt, tf y.-m hays (jran ability, 1 CAN TKACH 

YOU DRAW I SO. 1 ha™ betn luicceasful mjfsplt a* an 
nrtl&t Mid ha ( □ Iim I n cl a number u[ illustrators «'1 k n 
flnpiira a rp wi.iil known trill jiy . 

A PULL YEAR S ART INSTRUCTION YOU |30. 

Ky illu..t rated bout "A Kew Xteur to £ ueccsi*" #iv** foj] 
iuiojjiial ;tm ot luy COuriq* 

<JRANT HAMILTON STUDIO 

Suite ?S3 I'laltrftn TtoiNlins, NtW YORK CTTY 







iP Jpit&qj. 



Rika 



Engineering BP 

Complete and abort conrtes* ThCirtraghJ y eq nipped engineer- 
lap snopfl* Sliop work from the beg Inn ini;* Short 
counu'R in Strum And EldcttiOal Enjri lifter i bn. Ei perinea Lot, 

Awtin: |l| r.«lh(jqa|l LhHj bfttl. tfcbopL BJli JcOT.. DI1J flHflr IDf [Llll* Ctma]— U-jHI-ra 

■team aud al«rrk*l 6*nd fs( e*lali*ni». W.MI41 . aiufm la ■ptJcb |ttt*rWt*l. 

DIOHLAND FAKE COU JXiK, Des Maine#, In- 




i TEACH SIGN MINTING 

SHOW CARP WRITINtJ or LETTERING bp tn*U W 
pftaranUw euMass. Onlf tteld UKt OVtrtnwdtil Mj 
m js (.ruction is Uu equated; btnuaA to radical p H ™jn*l 
nod Ihero ugh.. fcajj terms. 'Writ* for large catalogue. 
CHA§. J„ feTR-OKaj Fxeniftattt 

DETROIT SCHOOL OF LETTERING 
DEPT. PM. DETROIT, MICH. 

H "QUost imJ La r^a It Sebaol of its Kind- “* 



ELICTM 81 L HANDBOOIS 



10 CENTS EACH 



How to Make a bynamo 
Hew to Hake a Telephnn« 
How to Hak e an Eteetrk Meter 
How to Make 4 Storage Hnttery 
How to H.iLe a WimihaHt 
TiJwlsic Mac hlai* 

How to Make a Magnate K v 
chlna 

How te M;l1 5 a Medical Induo- 
tjgi3 CcmL 

How to Hahn a P.jekpl Cc- 
cuinuJater 

How to Haltra Flunga ISntterr 
How to Maktt * Ynilmater 
H»w to Haka a Galvanometer 
How to Hate a Hand l>j»amb 
How to Make a Talking Ma- 
th tea 



14, How to Mate a 14 H. P. Dy- 

Diuio or Motor 

15. Hbw to Maka a Toy Ho iqt 
IK. flow to Hake an Kiactric Bell 
IT, How te Mate a Tt-Jegrafih La- 

■Lrum llq L 

IB, Fnw te W’ind Annatnm 
T9. How to Win.l F'.ete -Magnate 
SO. How te Mate an Am qioter 
21. HchW to Hak« a Ttiermofctet 
^2, Moter Rotetien 
£3. How to Kate an Electric Sti]d- 
eriop Iron 

?4. How to Make, a £ta*R Electric 
Heater 

25. How te Hake an Elec. Furnace 
?fj. How to Make a Haiiil FoeR Art 
27. How te Hake a Jump Spark Coil 



l 



BUBIER PUB. CO. L wm*mass. 



BY MERELY SENDING A POST CARD 

uu will receive by return mail, a catalog of books which ia made up especially of volumes paitiou- 
arly adapted to General Reading, at unheard-of prices. This is just issued and contains aside from the 
above, many excellent Publisher’s Remainders, some good Americana, all offered because we need the 
room for our importations just being received. Ail we require is your name and address. Do not miss 
export unify* 

THE BURROWS BROTHERS CO. t 



Dept. B, 



Cleveland, Ohio 
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Multiply This in Your Head 



Wouldn't you like to be able to figure tHs and hundreds of other similar 
you like to be alifc to ad 1 . subtract, multiply, and <U»IJ.e auy pfuLLem ilmyit 
product - to be able to simply write Ibc answer f 



slem? Inyuur hcadf Wouldn't 
Instantly without wilting- soy partial 



\ Our Free BooK, “Rapid Calculation” 

i 



tells ymi all aTwut a melho4 tt-hlc-h irfll make you a 

injure inr.L uil,>- the fno*t Intricate sunui in ynur head 



master of fibres. It tells of a Sj’^tcsn by which you <411 
hamPEe gruu^M of fag-use* and fraLti-uus as easily as single 



whole iigurei f In fert, cut the wetrk of figuring Sn tw o. 

A Settee pAwItlou and a lore*- salary hate come In hundreds who hnve read this boot. If you want 
to better yout pciiltaou. tn lit’ ireasa vour salary, ft* make ynufielf wotth. mure in i-nOrotlf and ynur tui|doyer, to hold 
the w flip-hand In financial triLn*acdnna, to make your work easy and Interesting instead of titWome, you should 
write fot '-bis book at once. It will you nothing hit! the (-rouble of asklri.; f. t it. A ]Kist™l will tiring It [u yunf 
verv Hnnr. It may rnsi yntt a good posit Sots or a valuable protuctfcun to uegl*.t this o]ijrertLinE:y. Write for Si 
today before you forget It, Address 

COMMERCIAL CORRESPONDENCE SCHOOLS, '’VStTiT' 




STUDY ELECTRICITY AT HOME 



OH X \'uUH OT rx LA buha tor y 



For $35.00 we oJTer a complete electrical laboratory 
with immurtl fclvlrn? Ilium jrst#rt directions for per- 
forming 85 experiments, covering Hie entire Held of 
Magnetism and I 1 ’ loci rl city- 

f| This laboratory la now In use In over three thousand 
'll of the best Mel tools and colleges In America. It has 
the endorsement, of the foremost educators hi thnlaiid. 
With our illustrated manual it may bn used In the home 
ha well as iu t he school. 

fiT Yon cannot boa practical eleeirlcinn unless you study 
'll with pr-iciti iil apparatus. We nmnuiarture more 
cducatlomil apparatus than any other firm in America. 
Our electrical laboratory la the best made. Write for 
our manual itud proposition. 

COLUMBIA SCHOOL SUPPLY CO. 



Department E. 



INDIANAPOLIS, IND, 



NEW BOOKS 



AMERICAN STATIONARY ENGINEERING.- By TV. E. 
Crane. Cloth, 2$S pi>, ; JLluftt. Frke. $2.00. Tbe Derry- 
ColliiriJ CuSifiuii^ Spiv Yiirk. Begins nt the boiler iHHim 
flnd take* in the whole power plant. Has complete eicnni* 
Inaduii for a license. I'indual Uirfiugliuut. 



ELEMENTS OF GAE ENGINE DESIGN, By Suofr-ni A. 
Moan, M. Ph. U. 11+7 j+|j. f>i ceitls. 1 >. Van 

NWniud, New York. Presents In a ccndcnkcd ffirrn all of 
I he finuhl rsu'nl ii l principles with which a designer (if gas 
engines should be fumilb.ir. 

SELF-PROPELLED VEHICLES. -Tty JnmeH E. HtumiTiw. 

A. M. Cloth, 50S pp.. lllust. Theo. Audi- 1 & Co.. New 
York, A practical treatise on the theory, eons tr net Ion, 
operation, ear# a aid indiiagement of all form^ of ULilomo* 
blips. Spell i ding those driven by steam, ga no I [ue and elec- 
1 t J olty. Diagram a show the essential details of eon- 

struct km. 



TEXT-BOOK ON THE STRENGTH OF MATERIALS.-— 

By S. !■]. 8 Li id i Li j anil K. L. ilunOoCk, Clolh, 314 pp., 
til List. Trice, $2.00. Ginu ft Co., Ibis ton. This work la 
representative- nt [be lies l modern theory mul practice. yet 
sutttei curly elementary for the use of students of a junior 
ixrade In technical and eng) deering uchwls, Accurate ns 
well its practical instruction Is aimed at. 

THE STEEL SQUARE AS A GA CHEATING MACHINE, 

—By Albert Fair. Cloth, 81 pp., illuat. Price, 5 ,\ cents. 
The indaisErlul Publication Cinuiuuty. New Y''Tk, Ksplfiins 
how a great siumber of df (lb-tilt problems in ali hyanohes of 
meehanira may be solved with ihe steel Miuare. t 



TURNING AND BORING TAPERS.— Tty Fred If Colvin, 
Price, fents-. One of a aeries of prcu'tlrttl papers pub- 
] is Lu-d by ihe Derry -foil ard Company, Now York. 



The new CATALOGUE OF SCIENTIFIC AND TECH- 
NICAL BOORS, fuf- « lie ^ej't>m'i <if 1 !mh: and 1 : u! 1 7 , Essueil 
from the Solent I tie Amerlean s+tbiv, is a work ilLat sbmild 
l+o in the ha snls of every pernors liiterewted a Icing lhef?e 
lines, The bimka are llstesJ under Ihe topics of which they 
treat, the topic a being arranged alphabetically- This 
makes it possible for one to find exactly wbnt he wants in 
the minim urn of time. Anyone can obtain this calalogue 
free by sending bis address to Munn A t’o„ 3(J1 Broadway, 
Ntw York. 





Every newspaper, magaaine, advert is] si g 
firm, publisher, engraving house needs art- 
ists. Ordinary working nr lifts receive from 
$23 le $HXl a wee-k • the finished artist 
command)? his own price. Women can do 

this work ns well is inei]. We tench 
Drawing— nothing else — '"at St 11 eight 
years. Owing to flexibility of courses, 
each student receives Instructions shaped 
lo individual rpatiiremems, to cultivate, and 



feature of class room is incorporated 
student's work; Complete set of eight 
art casts, male and female (ICO Iba. boxed J 
given free with e&une. Satiafied studenta 
Ml! over the world. Sincere investigators 



can examine reguiar lessons before enroll- 
ment. \Ve teach thoroughly by mall: 



develop originality end 1 'get-ahead' ’ abil- 
ity, Teat Leantm piren first to determine 



what you know; then you pet training you 
need— el empn tnt-j- or advanced. Special 
elective lesson? glteu at student "if option- 
Thp Author of the Acme Courses la also 
Chief Instructor and gives bis ant ire per- 
itmal attention tn developing students. By 
Ingenious or l gin ++ 1 in el buds the eempetitivo 



Commercial Designing and Lettering, 
Newspaper, Kagazine and Book Illus, 
Caricature. Cartoon and Comic Drawing, 
Mechanical Drawing, 

Architectural Drawing. 

Sheet Metal Pattern Drafting. 

Special School Teacher r a Course. 

Write and tell which course yen wish lo 
study. TV# will send full information by 
return mall. Do It now. ACME School of 
Drawing, 19S Acme Bldg., KalnmKoo, Mich. 
CurreBDondence or Resident Inal ruction.. 




LEARN WATCH REPAIRING 



Tt + sa trudv easily learned. We wile Fhow yoi 
CllAilGJ-;, Our enmpEe e til aatratod Inst rueti a 



ou tow absolutely FREE OF 
bools enable^ you 1 1 do the 
work at home* giving you ev«ry advantage of the apprentice, 1 N hTRI 13- 
TlON HOOK AND Of'JKPLETE OUTFIT OF TOOLS l*Y n>.l..l(L Send for nor largo CA^Jii^e 

of Watches, lLumondy, Jewelry, docks, SSlverwEire, etc., with. onnftdeniL»l ril^murds enabling ynp. to buy goods at wlLnlrcale 
prices. Wo Hill also baud you free of charge our Watehm&kera' T nil and Material Catalogue with iUoatrated lUHtrucllcm book. 

IVHle tjjilHjr, KOMERS* THURMAN & CO. 

30 to £3 M tell i g»Mi AtCh Chlcafco, 111., S, A, JeTTflera 1 WhnWaV (Supply Fapm 




makluirtl^ monthly wben tuning Itidiv idual Instructions from 



CHIEF DRAFTSMAN 

of large concern , who w 1 1 1 1 n few months' 1 home study equip you 
fully with com | j ! n tc tec h n 3 cn ! and p Kiel Lcji I knoni 0(1 tfe e i )a Wing 
you w>hi ‘irtiii jj2ij-r&^ weekly salary and ruotdly advancing. !■’ si r-- 
nteh toolsfrse of ebartfe and steady position w he cl completed, 
12n ^ y t trni ; > a n rfl success u « a ranleod. Best t r,i tie w i t h bes 1 1 u t u re* 

**• chief DiAFKMAH. HIT. is, Engineers Epij’1 cn, dec.) Ctlcago 





KOROLOG 1 CAL D 



R THEHT 



POL YT ECKNIO IN S TIT LTL 

lormirrly l f jr-r"iii H«|roLD£i«itl InauLiat* 

PEORIA, ILLINOIS. 
LARGEST and B ESI WATCH S CHOOL 

IN AMERICA 

kuh Watch Work, Jewelry, Kn graving, 
Clock H' or Jt r 0|i?uJ9-. Tijsison fiio+riiiahlc. 
Bo Lid a:.d ruupiis w^ar icjtc*! at modentts 

Srcii fur Catalog of JnfnrraiilUn, 



LEARN WATCHMAKING 

Reflbcd, j ■ r> ■ tl 1 oi/b- L i? labor — Cutnpfitrnt mrri ah'-:iy'i in ■! » , iei ilci.I, Vm (■■il l. :1 
tho haughty in 4 . liiaiiy month* hh i! fonru'rlr ( 1 - h wr(< ffcu.g .jh.q}- m iili 
tStbctiiB nppr.vi Licga'iL ip, JVoiWF Htrnad while Itddjlng. FftflllOBl IK-CHTlfd, 
fct'Md Jnr ■ralalog, 

st* louis watchmaking school, st, louis, mo. 



TELEGRAPH 



OPERATOR* NEEDED 

Our school endorsed by officials 
\V* TJ, Telegraph Co. Si Kail roads. 
Total dost, tuition* board, room, a mouths* courge, Sul. can be 
raduaed, rioma study also Catalog free. Write today* , 

DQOGt’S fNSIIRJTCi Locust Street, Valparaiso, ind 



How to Make a Paper Bunt — How in- SLiUe a Barrel 
Beat — Bow to Make a Water Wheel — l low to 11. 
Yuur Fishing Tackle — Tempurary camps ami 

How to Build Them — I'er mum-til Comps ami I low to 
Build Them — li w to isuiLil an Imltaimu Street far 
line — now to Muke a Water Bicycle — How to Make 
a Minim ure Wimluilll — Ilow (0 Build on Ice Bout — A 
Novel Burglar Alarm — A Mechanical Vcutl'l]. " |n 3- 1 Oc.d 
I low to Make It — Bow to Make fl Boot -Block lag Cube 
net — item 1 wing Pry Butteries — II OW to Make Water 
Motors — How to Slake ^ Ant fine” flocks from Up-to- 
date Materials — Lettering a Clock Us.. I— How to Make 
a Windmill of One or Two ITorsepcwcr— 1,1 off to Make 
a Trap fur Kahhlis, iluis n r*<t Mice— How t- ■ Make ii 

Search light — Kites of Many Klri'Ji a:sd I tow to 
Make Them — Jsig Fishing. — How to Do Ornamental 
iron Work — Ornamental Metal Guards for 0 :k'il l ire* 
l laces — Hew to Make a Propelling Vehicle — How to 
Make a Water Telescope — 11; w to Make Fapti Bal- 
loons — lb av 10 Make a Hectograph — Useful Articles 
mid ornaments, Mad.' r ■ r Ohl itirvcle Paris — -Met Lees 
for Winter Sporis. How to Mu he and IVe Tlsetsi — 
Coasting Sleds, Chair Sleighs, TolH.^gun glides and 
Skis — 1 low to Make HubUer Stomp-; — Ilow to Mr ho 
a llagguge farrier fur Bicycles — A Writer Caru3Ie- 
prick — Boy 'a Hand-Power Auto* How Md- — TEmw to 
Make a P-lr Unr Ivltells — lh-w t** lti-1 Y".ir Yard 
of Cals — II w to Muke an Easel— To Light a Una- 
llght YVlthmqf Mu t cites— Tla lugs a B.w Can Make Out 
of old B ley tip l 1 1 1 r t ^ — 1 1 1 j w to Make n V ,:ul Pro- 
peller — Photographing from a Captive Balloon — -IT wv 
to >t =ke n S Sipple Burglar Alarm — To Muk(? a Binder 
for Pnpalnr Meehnnh's — How b> Make u lJumm-xt™ 
Licet rle Rat Exterminator— Ilow to ^3ukn a Miniature 
SleiiiJi r n:L-ld]ii— IL.iW to Soft Ttiroil^h Tour B.ni-I - 
Flaw to Make n Wood-Tuinlng I.utkc Out of an Obi 
Sewing Jta* hint — How- to Hermte Stains from Marble 
— Ifow’ to Make a Turbine Engine — How to Make a 
Lead Cann('n — How u> Make a Wireless Teleyrnph 
System —Tr -w- in >lnke a T‘m* - Battery Motor i [ft a 
hJ-Ib. Weigtut— To Renew Old Hry Butler Jes — Weather- 
proofing for Tents — 1 low to Make an Hectrle Fatnaec 
kftgulatar — Haw to Make a Simple Fire Alarm — Ilow 
to Make a Hell Tent — Bnamidiug a Bicycle Fronte — 
A Practical Camera for Fifty Cen ts — IL -iv to Make 
a Very simple Turbine — Power of Small Cette for 
Sending Wireless Messages— Ringing a Bell by 'Fun ch- 
ine a Cu9 Jot — Ilow to Build 3 lu Electric Bn due — 

Flee trie Motor— How to Mate ;i sailo mobile — 
How to Make a hovel Burglar Alarm— Simple X-ltev 
Expcrimeht — To Build a Merry-i lo-Round— Anotber 
Floe trie Motor— Tw for an Old Clock— To Matit no 
Electric Plano — How to Make a Telegraph Instrument 
And Bossier— Hew to Build a Muriel Yacht — liutf $ 
Boy Built a Complete Miniature Railroad. 




MECIiANICS 

FOR 

YOUNG AMERICA 



How to Build 

* • * • 

BOATS. WATER motors, WtfiD MILLS, SEARCH 3-^1 T 
EhhCl^TC fcllRGl-AR ALARM, [C¥ BOAT] WJ^'ER 

V -- bicynE, CA^rNs, camps, clocks, flsu- 
,IN& TACKLE, KETES, IMITATION 
STREiET CAR LIME, ET£7 V 



The 'Directions are 



riVr>Mlpv ffi'.n. jR^rur 
' * f&PWSkST i41 ' . % ‘ 

.Vi'N* trsawes . * i 





PRICE 25 CENTS 



Yaur Newsdealer will order it for you or $«nt postpaid for 
25 rents by the publishers, Popular Mechanics, 160 Wash* 
inglon Street, ChiCdgO, 
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Won’t Cost You A Cent 

T* W**r 1h« BEST T»fler-(*«d» 

SIQea SUIT or 
V lt 3U OVERCOAT 

ALL YOU need to do la to 
get two me a to write oh, 
iweuiliJitlniT j cm roam e— 

W£ WILL DO THE REST 

We will send you and 
them our latest earn pica 
for suit* and overcoat*, 
and If they order you 
Will receive from ub a 
912*50 bit It or overcoat 
of your select [on which 
won't tost fi> u a cent- 

GENTS' OUTFITTING CO. 

Dent. L 3 242 - 2+4 MifMt St. 

CHICAGO 






Do You Shave Yourself? 

Then you know what it means to Il&vo 
the bnatlcB comine: out of your shaving 



bnvh, kicking in the lather nnd getting 
on the face, Can you realize bow nmcB 
nosier and pleasanter it will be to shave 
with the right kind of a bruah? The new 
Everbistmp atiiwfnuiHi simvittg' 
brush. 1b made at that the hairs can 
never come nut ; by A new method they 
Are rivaled wllh an aluminum ferrule, 
Uee the brush a year* then try to pull the 
bristlve out. If you can pull out a single 
bristle, we'll Rive you a new brush free. 
This la our positive guarantee* Brush 
is mado of very best French briidlem, re* 
mented and not In pore aluminum fer- 
rule w ith a black ebony handle, Intro- 
ductory msn’ifficturer'H price, French 
brlatle, 2Bc ; l J ur« Badger, $1-50. 

ALU MIN DM BRUSH CO, 
393 £, Madison Street, Clhirajrfi. 





TRENCH 

OfilarLB 

25 c 



PURE 
BA DO Bit 

51.50 




YOUR GIFT 

Mann fact lit er's Brokers have lot of beautiful,, 
high k rude, SOLI U *L1), full jeweled. ladles 
welc hew, fresh f rom the factory* U ¥ ■ 1 1 : i ! „ 
dalmy* arlstocratlr. Material, work- 
manship* and finish, the best. 

Positively the biggest fi^.OQ value 
a jeweler can offer, a * a « 

While they last Q *85 
Glfl tbua la here, *r v v 
better tnke advantage of this 
cjffer while it lawbu Betid uioxiev 
order at once, II don L t *ull, price 
refunded, A FEW MEN'S, new 
thin model, gold filled, same price. 
Illustrations on request. 

HUNT 4 fffcCSE, ®ritra 159 fasuu SL New YorSk 



10 Days Trial 

of any Lewie violin, guitar, mandolin* banjo, or other 
^irluged instrument, n»Ee or clarinet, now bo Id dleeet- 
'jOwIb instrument* have been nude for a ff p cierat-ton In 
our worUnhopH in Chicago. IT. El, A., El uleben and tioh ll 
b*eh ( Germany 1 and redrona (Italy), Yuu rial 
ruth I tig in ordering and you can now nave 50^6 and 
I til nra— all teachers'' and dealer** dlicoUiritd. You know 
that Lew la luBtrumente have Jong been regent". I 
r iH the nhndanl, J >o iuit mins this tcU days* trial offer 
I Write today for our beautifully Illustrated free CatalOff No, l^A 

! Wrt. *, LfwJs A Son (E*1, 1 m) m Chlca«a 

UANDMEN 1 - Clarinet* and flute* at Wholesale Price* f 




combination 

POCKET KNIFE GAFF 
HOOK. — This i;|i»vlcp will 
Instantly appeal to nil 
ilshermen* win. have hud 
dill] cully in Iflnding Inrge 
iSsh cl nd who ohjcr't to the 
inctuisVentencpM of thu ordi- 
nary gaff hnok, When 
not. In use this gaff hook 
will fold ivlihin its han- 
dle tbc same as the knife 
blade which, it ftiay he 

seen, hinges upon the snme rivet. 



CALF CHEWS DYNAMITE : EXPLODES.— For real, 

original, thrilling stories Kansas nmtlnueff to imid the 
record. The latest Involves a calf who ale ihree slicks 
of dynamite, and at Ihe last inutile nt hit on a cap which 
let oiT ihe explosive, ami Shins furnished tbe material for 
n remnant ctilf salt*. 

NEW CATALOGS RECEIVED 




STANDARD ENGINE LATHES, M pp,: Fay & SeotL 

Dexter, Maine, 



THE TYPE POUNDER, 2i pp.: Barnhart Bros* & 

spti Idler, Chicago, 



RAILWAY SUPPLIES. 2.12 pp.: General Electric Com- 

pany, iu'Jienecimty', N. Y, 

BUCKEYE ELECTRIC BLUE PRINTING MACHINES, 

Hi pp.: Buckeye Engine Company, Salem, Ohio. 




I STOP FALLING 

U A I D CONSULT me before 

n M I n IT IS TOO LATE 

There Is but one way to tell the reason of baldness and falling 
hair and that Is by n oiicroso^pic examination of the hair. The par- 
ticular disease with which your scalp is afflicted must be known be- 
fore it can be Intelligently treated. The use of dandruff cures and 
hair tonics, without knowing the siiecilio cause of your disease, is like 
tuning medicine without knowing what you are trying to cure. Send 
a few fallen hairs from your combings to Prof , J. H- Austin, the 
celebrated Bacteriologist, who will send you, absolutely free, a 
diagnosis of your case, a booklet on care of the hair and scalp, and a 
sample bos of the remedy which he will prepare specially for you. 

Enclose Sc postage and write to-day. 




PROF* J. II, AUSTIN* 1107 McYrcker'y Theatre Bldg., CHICAGO, ILL. 



Please mention Popular Mechanics when writing to advertisers. 



— —A Choice Xmas Gift 

ttlL*t trtfhf* tfipropriit* p/flskml c*n a lady or pflTjtlcfltan gkfl Ilian thi* buaHfnl t.ihrarjr 
Table Y fl if n dKidpl lfpt t niaifo ttliuunli c* clvioiriy with luoTtirca. miuni anil freys, 

Tbt asp i* S2 x 0:1 inches: a: a 3 1-2 i taebo* tq.imrc, atlnetiv* denied, lian.Jn 1 , c jn 

m|in:l iindi of Iiintaivo a|i|j?aroLtt''E . cajrtciall y auitod far library, aitlmg rnrim Of ofllfir 

a SPIXUL HnLUtAY OF F b" R- , ws will ihir th;a table kuocfc -down (wd(h# 16 fi Hi.) **n r«- 
calftof ntakritrlettl^Ul. Amy perjati tan h«I tSim tallc up. SatictsCtLrin |iuaraiit-e.Bd 

or mgqty nlimM liiunirmtat ihowing 13S rttfiga* of Mi naan am] Ail* ami L'ntu 

l urtlitum at Otiu-Cflli Urn Ill’ll ai cost ekbiLimI fi«<i bn M|i[Bit. 

The NEW WAV FURNITURE CO, ( 1221 Jefferson Ave. t DE1ROIT, MICH- 




NO ST70 
Library 
Til bio 




Plumbing Supplies 

AT WHOLESALE 

1 r j-Dit need Anything lu my line, 
and wish to 

Save Money 

Ob every article, write for my free 
Illustrated Catalog. Shipments 
pro] n| it Ly made rrum a \ try 00m - 
plfte stuck of Bfw latest pattern 
comls, Small a rA «4 care- 

CUlly handled as large ones. 

B. P, KAROL, 235 W, Harrison SI., Chicago, III. 
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The season is here to 

MAKE MONEY 

Get started early. 

$40 to $75 

A WEEK 

Cun be made vr\ih quo of 
these 

Steam Peanut Roasters 
and Corn Poppers 

£. DUNBAR & CO* 



U 8 7 -G 8 U Fudon ?St. 

Catalog Free, CUTfMGO 



IT PAYS BIG 
To Amuse The 
Public With 



notion Pictures 




NO EXPERIENCE NECESSARY u oUr In 
Itmctlfi® Bbbk «d ‘ ' BniJntM 0 uM*' p ttlktjL 
W S' farimib Corap Lite Oblfiti DiiUi JigidTir. 
tiling Pa(teri,itc, Hmuufous drimas biintlul 
uf rut. travel, history, rrUfLuO. temperature 
wfirt and hhi?s (] Lustra ted. One man ca in do it. 
AataniibiEg D^pcrtsnlty in any lt*-ality 1 m 

a liiiji willi a JLtlJe im- . n-f >' tnfcliciw In olmjt:he£, 
icYionl Eincurs, l^iljj-r tails, tlie-atres. dt. 

Profits 110 tc over H00 per Eight, Others 
do It, why not jcu? It's easy - *riie to us 
ud we'll tell you Low. CltaJcfiUc free. 



AiiHSEIHtST SUPPLY CO., 471 Chemical Bant Bldg., CHICAGO. 



Make 

Your Money 
EARN MONEY 



Fortune arpi be Ins made by itu*e who know how,, when 
and VL-tj^ru ti> invest. 

II J* Our huHlueafi ti'i know rt good Investment. Th«w+o 
wtm hare followed out advice have made money. Wq 
T ecoinnierided Mohawk Mining Sliwk ut fide. It biu cold 
since ut J9.fiU Tliofte who bought Silver pick on our ad- 
vice doubled their nm hey iu leas ibonftJ days. Another 
fhiek we to * -ommended advanced lbll per rout L n heathen 
3ii days. Wo mmw reconmietid Nevada Star at. if* 1 - Utiy 
it, and buy all you can afford to carry. We have cure- 
fully iraves-Llgated till.* and we do not believe tlint you will 
ever bare a (Matter chance to make n lurjrt* fnrtuoo 
from a small beginning than right now- in the stock 
of the 

Nevada Star Mining Co. 

At 10 Cents Per Share. 

Par Value fl. 00+ fully paid and non-B*s««atile, 

Xormla 1“ coiiHidered the greatoFt mining state In Uda 
country. Green water, Maggie Greek, bullfrog, Gold Held 
and Tonopah districts are be mlng. Nnw I* your time to 
buy for large profits before prkw go up on the Jump, 
Huy Feoula Sljir at one*. TtiH allotment nlTered at loe, 
|h small, a d will no doubt he snapped up tpilckly^ as the 
prospects Feem good lo make IW per cent profit or more 
within Do days. InsLalmeTif payments if deslrod. 
A few- dollars a monlh nmy start ynu on Hie road to a for- 
tune, Send for free Illustrated Kerada proupectus and 
full InformaMon. 

F. A. MEIDiNGERi President 
461 Gaff Bida*i CHICAGO, ILL. 



Be Your Own Boss! 

MANY MAKE $2,000-00 A YEAR. You have the 
aamo chance, tiiurt a mull onlar husiueaH ut hiYme. We tell yon 
how. Money com ins in dally. Very good profits. I. eery thing 
xu rubbed. Write at on to for our starter" and FUKE particulars, 

P. jM. KRUEGER CO.. 155 Wusbrngten Street, LhicagOp III. 




Electrical Scientific Novelties 



All boys 3iki i to own tlielr nwn Railroad. We have supplied 
, the { liristiuiirt 'j'rade t<u* j'uurti with carload lot8 ol 

O. Models of Railways, Motors , Dynamos , 
lttgwai?l"lll^ !,[---. LocomotiOes f Trolley Cars f 

i^^lT^FiTTr^ Miniature Lamps t Etc , 

JQ&o 7 Bn nipped with dry bat lories, no ac tits 

i| \ m ■ . »L| |-_ or loiuiilH used, n^rfei-ilv safe aud 

l(i ,\m ijy ■ , . T_jj hanul fFis. Practical and. durable In- 
- - vontlons, moat amiiNl ng and i natrnctlve. 

Prices frmaafl.OU up. Iliustroted book lot sent PKEJL, 

< THE CARLISLE* FINCH CO., W E. Clifton Avt ., Cincinnati. 0. 

y UUiitVinuliclureri Electrical In the World. 



Please mention Popular Mechanics when writing to advertisers. 






DRAWING INSTRUMENTS 




■IN- 



1 



Just the tiling 1 lor any one 



rT T T T T I T 1 1 |i i T i 1 1 1 i T l! 8 r l 1 f1 [ 1 [l i ' TO 1 TH ' i 1 1 1 1 TO 1 ' P i 1 r PT T ^ [ W TO 



who draws or has ambition to Learn how. 





ready wherever you are. An absolute necessity to those 
who already have tools mentioned. A money^swer to the 
man who has to purchase instruments. Finished in special grade 
Aluminum, finely polished, or German Silver, as preferred. $1 .00 prepaid 

’ “EADY MFC, fiO, 

itfih Blrtr.. 



an d money hack if you ' r e not de ! ighted T tin 




Poes the work of 

Coapul, T -Squire, Protractor, 
Tnufkii Rule and Scilt, Always 



r. 



'EJfce. a 
(se-g % 

l 

ah 




oap*S 

*£ *■«**!: 

“ aa S| 

S h 

J0 Sf£S FRITZ & OOELDEL M FO* <JO. t 

90 A Ihb&ma street, Grniid Rapid a, Mich. 




VENT 



LEARNED BY ANY MAN OR BOY AT ROME. 

Small tidal Bund. today 2C. fljimp for particular:- and proof. 

0. A, Smith, Room 103, 2040 Knoxville Avc., Peoria, (If. 



Drawing Instruments 

and Materials 

MOST COMPLETE ASSORTMENT 
•- ALL GOODS WARRANTED 

lilchtor Instruments of Freclilon 

Hone better. Their apenluijiLcal 
tncrill h h:tS]p[ane eriLieiaiu, 

Blue Print Papers, Vandyke Solar r«p«r 
Wrltefor CRtftlOBU.a 4, P. M llfi pages 

EUGENE DIETZGEN GO. 



161 Monr« St, 
Chicago 

14 First Stmt, 
San FmacIsk 




1 13-12 1 Vr- 23d St 

New York 
145 (target is St. 
New Orleia 



CUBAN patEST WEATHER EXPERT.— Feller Outgom, 

1 1 i'n 1 1 the storm signal service maim Mined by the observe 

tory of Helen College. Havana, khti* Id thd Fulled Staten 
H'pnllier Buremi the lirht Intlmaliun It Imd of the West 
Indian burricjinu Fully a day and n half In Advance of 
I lie Hlorin he iclcgraphod tn the Weather HEireftsi friiin 
Hovarta thnt a severe hurricane would pass between Cuba 
and Florida, 

This wan fully l>nrnc nuL by the Inter development a. 
Father (lungclM thereby ha* added to the prestige which 
he already enjoy a as the foremost living authority on 
VYrot Indian storms. 

The Helen College p.torm signal service was founded by 
a ifesuit. Father Vines, more than thirty year* ay tv. It is 
maintained hj KubM-flptioDB from Havana merchants and 
shipping interests, whfeh enable the observatory to receive 
dull}' ha route ler readings ami rcpuris of condlt (win from 
various points In Cuba and other West Indian Islands. The 
a.v stem of storm prediction is much [hr Eta me a a la followed 
at weather static inf nil over the world- Father Vines died 
In lSt»2. leaving several works on West Indian storms 
which are considered Author It lea to thin day. Father Can* 
goitl succeeded him.- nud as telegraphic nml cable eommunl- 
c h l Ion has been ex [ended the Helen storm signal service has 
lutftt ]vcrfe<Mcd. Father GitngoiLl prodleied well In advance 
the storm which caused the {halves ton flood. 

When you have a box of matches 
And you want to Rlrike a light, 

Though the wind and min may buffet. 

Your pipe will glow all right: 

But. I want to know, why is It 
When 'tls calm all alwut. 

And one match is all you boast of. 

It will 

Go 

Right 

Out! 

—Motor Boat 

< » * ♦ 

WHO GOT THE COW*— Said a lawyer: M I had n case 

lu u nearby pariah in which a man w a* arrested fur stealing 
n coiv, He was held over for the grand jury on prelim- 
inary bearing and he sent for me. Ills letter ran aoiao* 
thing like this: 

'* "Dear Mir — I am In dale and Hie man saves t am likely 
to go to file pen. l did pint steel the co we ansi i run pur- 
ffletly innereent. Flense gore rue out. if It are the Inst act 
of yure life. This Is not a nice place. Please do get me 
out. [ think I can pay you sum day. I did not steel thes 
eowe. Tell the Judge <Uat. And if You get me otT free 
t am willing to do all I Foil for you. Lf you do t will 
give you (he cnWc, Yotlrs truly, BUI £mlth, 1 “—New 
Orion n a TS liie fl-Dcmomi t . 

■* — *— 

?APEE GAB PIPES. — Mnullu paper is rot in Strips of 
the length the pipe is to be, rlLe strips are put in a re- 
ceiver Ji I led with fused asphalt and rolled Mildly and uni- 
formly around a core of Iron, uni 31 of the proper thickness. 
The piper pipe la then subjected to pressure, after which It 
Is covered wiih kh. eh l and <he whole eon led In water. The 
iron core is then removed, leaving n watertight pipe. 




KEUFFEL & ESSER COMPANY 

OF NEW YORK 

111 East Had I son Street Chicago 

DRAWING fl ATERI A \ S 
SURVEYING INSTRUMENTS 



Write for particulars about our new flechanks 

Steel Tape Rulc- 



PJeate mantlcn Popular Mechanics when writing to advertisers. 












0 BE A 
WATCHMAKER. 



Agenta wanted to sell our STY LOG R APHIC and FOUNTAIN FEN 9. 

_ f Write for L'al^logue aud. lS &ge?nta' lMsOonot, 

J. L. ULltKICH 6 CO., 27 Thames St., New York, N. Y, 



DO YOU WANT TO MAKE M 



WIRELESS TELEGRAPH 

'TaUltUto X*. Jj" MHl- 

plct* cx peri me out. 
It e , L^. rii f Li n i e i tr oua in Hi 
P|«r|t mill, Inllij litj, TS 
ofim rcLar, i'Vitioror an.i 
auiom,. d«coti«nr t 5 nil* 

1 Imllicry, wJrln|t r 

1 ion n, [urtraotlu-n*., dimniniw, rtr W 5 H work Mfnu &• mil*. Prtto $ L 3 GO. 
ARanhwairkti, ,Kew Culiliif oi £utd|i«m ud American EJ«tric*l Nmr- 
L-UiCi. — - 

— Kl.KfYttO rSiHJRTrSO C0. r *T Warren St. New TtttIe. 



-1 ll-wic Shoe }'w<rkct [' ikcit pun!*, 

H’-arrj it. fur luck anri an n-p-ICP- 
tfciirwr, UPC a act, 3 tets fnr 
*■ i t h Booklet of n]l good pLuilni. 



WESTERN PUZZLE CO St. Paul. Minn. 



WrElefor omt Irtf 

“HOW TO BE A 
WATCHMAKER 1 * 

Stone's School -of Wstctunaklof 
903 Globa BulMIntf 
ST, PAUL, - MINIS* 



WATCHMAKING PAYS 

bu Mill Inn Tlmeplecra to bo IWaErpdl 
Atrc nriRte ti ni ft nil urucol lug uccl'sn it j i n th e 

basinet world, VVhrn ' "time Ijb money. 1 ' 
thu wuhrhmaker nf'ta bin *hore of 

Learn Watchmaking home 

tty the De NmaDbart Srittii^ copyright- 
oA uiid pntenU^I, KicTppJsA, pndk-nJ, ap-EO- 
the-mlBBte. TlMltloDa for liruAo&uaL 
]tin-.kh..t Free Write today, 

like l>e!idiiiR Wslch tkfaool, tltpL^S, AtlJem Ind. 



FOR CHRISTMAS 

Our novelties are not toys — but are useful, prac- 
tical ami durable. Appropriate and pleasing for 
f’hrlatTnaa gifts for men. women and children— 
hundreds delightful Christmas suggestions In 
our handsome catalog— write for It todxiy. 

The "Magic 111 Pocket Searchlight, shown In illus- 
tration above, Is very useful for clergymen, farm- 
ers. plumber w. miners, railroad men, bankers, hunt- 
ers, travelers — in the home— 4n fact, everywhere a 
bright, safe light is wanted. No heat, matches. 
Lihemleals, Operated by dry butteries. Does not 
break — lusts for years. Only 75e complete. Many 
other styles and prlces. 

E Metric Clocks — good timekeepers, handsome, 
ornamental, all styles and prices from $3.50 up. 

Motors In every style, size and price from 75c up. 

Electric Locomotives, trains and trolleys, with 
tracks, switches, bridges, etc. No better plaything 
can Vue found for your child. From $3,00 up, 

Electric Walking Cane — An unusually attractive 
novelty, Th a handsome cane and in addition has; 
tl bright searchlight, IMce $5.00. 

Electric Candles — in hundreds of styles. Very 
attractive for parlor, library, dining room, dress- 
ing room, etc. From $3.50 up. 

Learn Telegraphy — complete outfit, high-grade 
telegraph key, sounder* battery, wire and complete 
instructions for learning. Only $2.25. 

A Private Telephone, guaranteed to ring and 
tfllk a distance of LOdO fret* Including wires, screws* 
staples, two complete Instruments and Instructions 
for Installing, otiEy $7,00. 

Our New Catalog illustrates and describes 
over 100 other novel and useful electrical 
novelties ranging In price from 75c to $30.00. 

We want you to See it. Sent free on request. 

Write today, 

Agents make big money quickly selling our 
goods. No experience uecesajiry. Write to- 
day for particulars, 

J. W. SCRIBNER & CO*, 

30 S N lag ft ml St., 

TQNAWANDA. N. Y p 



LEARN RIGHT WHILE YOU’RE AT IT 

£. f«IL lidcnmpM* «gi*t mt tuiniclipii L« r.iJi ill D'«n JU'1|+. 
Uh, LW ■ 4 'ita ud&liUlbbMT E'.,Uwli|. Jp! JbiKk* l„|tl 
(L-j*, Jh.i n| L* qi.liff lkdn|ilTH 4 a r b*Ctt. p^ilload i b 11 * NT!*, b# 
frnlim, jVi -. Hr.'i l.ufH trj a, .Hr. ,.,nd*K*. BtuknU m>, foglb «■ 
*■7 i .nil. Sie'-TIM — : li, t— Ii4*,j«E b* bit frida-U-M pallia* aibiafarfiiTji 
Mut RbJ rot i.mk, 

CHICAGO NAUTICAL SCHOOL 

10th Tear 

1B21 Bunnl* Ifapla - - OiIhro, III. 

IF, J. WILSON, Principal 
Late Lieutenant* IX £♦ N) 



The Sun Never Sets 

WHERE THE 

BRILLIANT LAMP BURNS 

and no other tight Is half so food or ctjrap- 
It'a ecoiitiiny to use tlic-rti — fl &rt\fnjz of ip to 
75 per cent ovur any other arlilldiU 
light* which In dcmonatraiod by the 
many thousands in use all over tho 
world for the last nine years. Write for 
P. M. catalogue; It tells all about them 
and our system g. 

URILLIANT GAB LAMP CO. 

49 J5tat6 St., Chicago, 11L 



"HOW TO REMEMBER** 

Ftibljf mMon 



You are no greater intellectually than 
your memory* JEas-v. fnujitirtiiif e, JueftaitM 

InCuftm; piTira ffniSy Hiefrupry l<if facet, liprTU'A. 
Rhti * i JL ■■ s a dm Hi la, ttudiflH, couve rsalioE ; iJewlDps wElI, 
public Braking, porconallty. HeuU J*i-t Krr* HuokleL 

Dickson Memory School, 705 Kimball Dali, Chicago 



EE-CCTftCt? ' KAVKJKG 



LUCOMOTIVt 



GASH SALARY 

Ifl intl-Ollur? Onr CuMruiU^i'il Pui 



ejid nE I i-tpcnwR 
to nu n nith Tie 
f uvltl7 und Sfucji 

Itl’BwAlpR. Hand fi.rc'.nLraci: tt-e- turau huiiiniff und f lirnith 
b«ci niinuon, 0* H, |[[EiEhft CO.* \ HI, S^rJifkld, IU. 



Please mention Popular Wecbanlcs when writing to advertisers. 








SELLS INVENTION FOB MILLION.— !■>. .in the iwsltjflti 
of Ur*»lEJ :jsi i m j. :i na I Ii-qiliI, 11L a sutitry nf n Tn-rmlh to tile 
seller of a p«i Ten i for a r ten pi turbine on pine for i 

’ 1 - l he I’ltJtnue In ihe position nf .I.iiiiur fc* lH'vlLn, of the 
Northwestern teaid, Is flie repr.rt frnm iHlItlltl, The itrjifs 
for wfti* turned over to Devlin mm niorriEri^ Jijr 

Aftorney A, L. Wslrh, of Lawson, Wn]rh & [jnvsD|i t of 
New York, w]in pnrrhn..«pil the pa lent f- «r l he North CeriuMn 
Lloyd Steamship Company. An ngreement was signed hv 
Devlin Lit whlela he will rOeelve $L'!t.i n iljiy for fifty dill's 
TO Hitperlntetid ttn* etmtitruetlon «f tlie ilrnt engine. 



PHOTOS 

1 2 FOR 25C. 

Send yonr pboto with 2-5 ots, nnd 
Sc. in cam p lor return postage and 
S Dot. Elegantly Finished and 
Mounted Photos. Yoorpbmo 
returned tin Harmed. Or 12 PufrEiU 
Curds with y-ua f photo onier fiOetS. 

The Color P hoto Tvpe Co. 

Sot 4 14, Springfield* Ohio 



©3,50 EACH ( former price $6.00) 

Wc arc closing Out the last of a job 
Fni n[ EL W. motors at a sacrifice price 
of SLjjtl Cliche complete, ready TO tun. 

These are hi -polar motors, with lam- 
inated armatures and bronze hasei;. 

Will develop abunt 1-40 hOr^e power, 

They run w di on from i to 0 cel K J ry 
hutt cry. A e r CS E ha nd ii i n u n d t here ar c 
dii ly n few left, ORDER TO-DAY it you 
wiinto firod motor cheap, PAR5ELL& 

WEED, 129 W. 31st Si.. N.Y. City. 



USE 

POPULAR. MECHANICS’ 
“CLASSIFIED” 



Our $20,00 Locomotive with Electric Headlight. 

Nrml Stump fnr Our Imre* Free- ( utalo^Me. 

AGENTS WANTED. 

Special offer to boys who will take orders, for us. 
Get a Railroad FREE. 

NEW YORK ELECTRIC WORKS, 



PATENT PENDING 



WE WILL SEND THIS 

MAGNETO 

ENGINE 

Postpaid to any Address In tbe 

United States * _ 

EXPRESS PAID FOR ODC 



Upon receipt of price shown, wt; 
we will send any of the following 
rt ri hi Ms nil charges prepaid: 
Parts of Magneto Liieliie a 9 
above, ready loaseem tile, 65c 
Miniature Incandescent Battery 
Lamps* any style* volcano or 

amperage,, 24c 

Lamina Led Muter, with p ini cm* ready to mount on 

ears ,**». 65c 

Lanilnalrd Motor rsirts, ready to assemble .......... 40c 

Klevtrfo Railways .... ,..,,2,50to 50.00 

rciuetrlc Boats.... 5*00 and in. on 

We sell Fiana of Electric Toys* viz,: Wheels, Axles, 
Brushes, Trucks, Com imitators, etc,, etc. Above are 

SptCfEll Prices to Papula I 1 M rvforMi 6-tf TPflfl+'Ts only . 



THE“BEST” LIGHT 



THE 



BEST 



ff 



LIGHT 



Makes and bums its own gas* 
Produces 1 00 to 2,000 candle pow- 
er light* Brighter than electricity or 
acetylene and cheaper than kerosene. 
Saving affected by its use quickly 
pays for it Absolutely Safe. 

No Dirt* Smoke or 
Odor, 
all ovei 
world. 



Is made in over 1 00 different sty les 
for all purposes, for in and outdoor use, 
to suit the fancies and pocketbooks of 
all. Every lamp warranted. More 
Best" lamps in use than all 
other makes combined* 

Asentt wanted everywhere. 

Write for Catalog, 

THE BEST LIGHT CO.* 
324 E. 5ih Sl* 
CANTON, 




w ‘iVULITE” 

SB??. LAM PS 

Wo manufacture Table 

Lrt.ni pn , W ill I LnmpH ,f ?ha n rle- 
Hers, .Store cintl Street Lamp 
The Larffest; Line on the 
our Free Catalogue and Brines, 

CHICAGO SOUR IICHF CO., Dept C, 



FOE 
TJ C.l II K, 
STORE 
AS O 
STREET 
Agents are 
Cel cling 
H fluey 
Syntenss, 
market. Write for 




rt ml 



CHICAGO 




Geisha Diamonds 

Till LATEST SCIENTIFIC IUiil'OY t: It ¥ 

Bright;, srarkliuif, boacitl r«], For brilliancy 
tlhey eqnfit t Tm £enii .nu, standing nil ti. bi imd 
puKzlo uineri*. Omi iwentlelh thr erpcntMi. 
St riL frru mlh jirivilsiru of &s n m inatidlL. 
L’or part Li- ulars, prlcwn, eto- h aJdrUna 

THE R. GRE-’li MFQ. t IHPT. CO. 

P+pl H* £01 E. fill 13 or so. Street* » ChJcigo, 11 L 




The "SUM" our. shin rs them ale 



9th YEAB or SUCCESS 

SUN Incandescent Gasoline UMP 

Vtkn lull liuTliifU :*D wubbnl fl&r, Briimr, »»i-i r . U-iiHThUj 

d-.'C 3 rtiAv-o PAiurud, r t»lninr«i,^ und^r-wril i‘n r-ulii. 

We Want Agents 

i it-L uji CJurt ari ! i-cnive ipeLial iJiwuvaL fl»l fltlaliirr. 

SUN VAPOR LIGHT CO, Boi 118, Canton* 0* 

Lleemtt effk« Campbell 



Please mention Popular Mechanics when writing to advertisers. 







"A Great "Booii bp a Great En&ineer/* 

STATIONARY ENGINEERING 

By JOS, G* BRANCH, B. S,, M, E, 

Chief of the nepartimmt ot Inspection Rollere and Elevators, Member of the Board of EKaminln# Engineers 
lot the City of St. Louis, Member of the American Society ol M echanlc&l Engineers* Etc. 

Author of '"Heatand Light from Municipal and Other Waete,” Etc. 



A REFERENCE And TEXT BOOK Written Expressly for 



Stationary Engineers and Firemen 

ALSO 



MECHANICAL ENGINEERS CONSULTING ENGINEERS 

ELECTRICAL ENGINEERS UNIVERSITIES AND SCHOOLS 

O^er WO pages, 300 foil pape illustration? covering Boilers, Combnetlon, Heating 
Hy?l sii]? and Plante, Engines, Pumps. Electricity, Kiaratorw, Mechanical 
Itetriperaiion, with complete Ffims and Specfflcatlnns fnr every 
charart'er of Boiler and Engine, with the Lay-out of Steam 
Plants; also the Leading Stale and City lfcguiiittnufl lor 
the limpet ton ot Roller* mid the I leenaing 
of Engineers and Firemen. 

QUESTIONS with ANSWERS FOLLOW EACH CHAPTER 



PRICE, $3,50 POSTPAID 



The National Equipment Co., sale® Agents 



930 HOLLAND BUILDING. ST* LOUIS, MO* 

‘The most practical boot yet wiittu/* "The most complete and explanatory of them all.” "A perfect Index/ 

AGENTS VFANTEJ> 




Who’s Swingle? 

He*s one of the highest 
authorities in the world 
on Engineering* 

His books are written in 
plain language for plain 
people. 

His motto is a '"Written 
expressly so you can un- 
derstand it.” 

Engineers endorse his 
works because he tells 
the truth* 

Beginners praise them, 
because he makes the 
road easy to master their 
trade* 

Y ou ought to know more about 
his books. Ask us to send you 
illustrated matter FREE* We pub* 
li&h Swingle’s buoki. 

Frederick J. Drake $ Co. 

350 Wabash Ave* Chicago, 111 . 






Wivanco Tool Cabinets 

full size tools? hesi quality; fully w*r- 
ranted and sharpened ready for use 



Not TOYS 

AltfO h-HBi.. rlim^n I of Hulls, tCHMVl, t^clsl, StrtW ffltC , 

All rahtiicl x liie.Lo ■ T p. . I [Kited fluort-troa oak, nlltE fitted. 

Ill'll:^, nyfirdir irK-fc„ nod *pc<l:i.3 lirai-n tOt>l fa^leli 

Il.UtoTitATKD CATAJjOUBE OF TOOE CA .RUtETS AMI WORK HESCBES. 
WHY NOl BUY AT WhOtESAlE PftlClS? 

rind SAVE r.iij F'lH CtNTouyoui ChriilHU Prc^j'HtB Our bis, nuw Cnl*- 
lngtac No. M five* |>rie*i Hid illmlnlkiMI on ttrer dfj. 000 thing i that most 
rmn.liri U-'Ci I. fr>r u$~C O r W1H Out, Jirid i* full Ilf Hd.li.daj. Slj (.■ |J est i* -, l i " fmi:i 
diver m cH^r. Ii cuiUati* a Intssr ^-nriely of labw-HiviBB, num-ar^Aving 
articles at loner jiricer thanhchctofr-re iriawn in any cata]^ ® ,vc ’ r V^b- 



li^hed V<m wi 11 sppjid hinurs nf l ii.lrrF.KL uv* r it* pA^en, V(hj Wi 1 1 W-Urv-el at 
Lhc wi-'tii li'rf..il Y*ort> id] complete in rprhifi- lot»l It innkr* liujmpt pl*u- 
imt afytciII Ad j. r-jfi r* I l- ; fOEi cannot afford to be without It. ThimjnUHlih 



PuTUns' Um.hr rei*t:i ib £f ftoto pr bt. but Ih will ££ud it to you po*t]-Piitt, 
FREE OF CHARGE. WMTK FOH. IT ToDAY Huy«t us and. sscur* beat 
pivxis at lowcitpr ors, From pi ihipmeni*, low freight ami c*rir**n rnte* 
end ii SQUARE BILAL cue 17 libie. V, V. SELL RELIABLE GOODS OKLY, 
We guarantee ulj3.fitt10.il or refund y our thoucy. 

WHITE, VAN GLAHN A, CO. 

l 3G Chatham Square, (Established ISIS) NEW YORK CITY. 

^ ,■ „ TIIE OLDEST .MAIL OKL>EK HOUSE IN AMERICA 



Please mention Popufar Mechanics when writing to advertisers. 






There no ledger ftpy vXCttse for Any tnun nr woman tn look 
short or stunted. Ky the Cartffiuife system you can add from s to 5 
inches to your height* in a natural way, (jafelv, quickly, permanently 
and privately in your own home. Ft Involves ho drugs or medical, 
treatment, no ejcctticlty or operation* no hard work <.ir unpleasant 
features, no loss of time and almost no expense. And, while it is in- 
creasing your height, it will also give you better health, greater 
energy, more nerve force, as well as broaden vour should resend 
improve thepro portions of your whole figure. 

Prninf Ask your doctor to turn the X-Rays on the 
iscic la iiiJUI* body of finme friend. Ask hi into point .out the 
j j vertebras sections of the backbone and not h - e the cushions of 
c a rtEtage between. You will find about *o in chert nf this cart 1 iap l- 
between the head nnd the feet, and the doctor will tell you that it is 
elastic ami fibrous like muscle. 

Now, by the Cartilage system, this Cartilage Is increased in thick- 
ness by exercise, just as muscles are increased by exercise, only by 
the Cartilage system the exercising or' the cartilage is automatic, 
with no hard work and as easy as rocking in a rocker. Yon can in- 
crease the muscles in siuc 75 per cent. You need increase the Carti- 
lage in thickness only m percent., to add --K inches to your height, 
a very common occurrence* Wouldn't you like that added, ui H 
inches, or more, or even half of it? It would enable you to sec well 
in a crowd, in church or at the theatre ; to walk without embarrass- 
meat with a taller person, to dance better and give you all the ad- 
vantages of being well built, 

'Mm * i Ppiuif Fra* In order that all short persona may obtain 

1*10 re rrooi free* the increas'd height deal red, wo have 



Start a Mirror Factory 

Thtre E§ euT work tnd big pioSti b thSi tiwlt tor mmi gn« in 
town. Th* jii-le* of * h«w min-pr, JtbcHu *t m»l uij clot* ii 
To * 5 . 00 , 

You no ifHr * gl*** of tfili size fur SO c:anli f A mnmujiL'i 
UuaOftLt will thew jflu the ImniantB profit*, 

Till ap«n>« pf go[nf Into ill if bw in*8S l> bat 1 trlflfl 0.1 you 
biv# tia jsioahinary nr tool* to buy, The- Et«c*i4*ry chemical i may 
t.« ob(*inr-ri otanj et ms i-tar* tad you £30 do Up* wt i-Lght *t 
hum a In your own kitchen. 

Wo Lav* sold our renowaod p-rac***** for yoirt, tiumlrdi at 
Uibu), tbt fil.tKJ to J. ill I lad Itic p am irnHh th* Hionoj. 

special price tw>W fitl cent* 

[for a short lima ant} 1 ] if Jrou will rc4u.ru 1 M 1 > Advcrtlttflinit With 
yemr e*d*r, 

W* iIms lell you, FREE OF CB^RnE, lio* to Emboit, Qrlnd, 
Foil, acrid brrifj Frnit, Chip nnd IMikifJ ]j3i 1 I 01 : 1 'Ti Sloiac-d UJjlvs. 
Hc.ur to Tmnttir Photo* on <3 tan*, Huw to Boro MmIm in Glu* and 
Cut ^TliihU All lh<s iboca and, nicra for th* rraoU *™ ol M 
CLNTS. Hooey Imct If you ire hot p]*a*o<i. 

Dept, t, q. L, PATTERSON & CO., Chicago* HI* 



A Perfect Camera for 50c. 

To introduce *ar PHOTO SUFFMFS w* wig kei! you on rtuolptof foie illT-sr, 
th.i* wondarldl C*m*ni wLlh uiiiflt and full dirwliomi f»r waking i-irlcirosi 
e nr has. Ku K&ouJaA I»nt AnA ilmttrr for tLini tud imptbol*. Ju.t th* 
thi ii e with wJ.ilJj la l**m photography. 

KJmJLTT HFfi. CO. r>fPT. IQ 1 10 W»r Foul Fiiieit, CHICAGO 



TYPEWRITERS A 



i^iM All til* 6[JUn3*rd Marhinns BOLD *r RUSTED AST- 
UL l if HAKE tlUWX U'PJt'B FKItliS, allowing RBSTA!> 
|1©R To APPLY OS PklPE, Bbi[.M with prtril*** nf 
cEiatiimB.lioa, [3P" Write for II lartf*t*4 Oatml&f 
TTpEU'RlTES ElPUELIUl, i0:t L*8*H* St,* CHICAGO 



HOW TO PICK A SUPERINTENDENT- — "Recnuse he 
ran run the TAftury Ii:in r ** I jkcL> 1 Wmild run tl [S]Vrtt*lf wePf 
l able to oversee till lt« detallni thmi «ny man I eon Id flint, 
thet’n why l made him ruy Auiieriolendent,'' remarked a 
prominent AmrHi :m lujuuifnehirer the other day. Ami 
thot'tt a goo-d reii^m, although ir may snund a little 
egotlAtleal he fore you think it over. But ihtuk It over a 
little and you 11 see tbm It'a fiftne annl Just. 

In the first place, a duh'h Imsltie^s 1 m [lie jinidiret of hid 
own work, not l he prodm t of ihe work of a lot of clever 
Assistant^ nr workmen. They all rtiurtl, of mUrse, hut it's 
mostly the obi tnnn 3u the oltice. Ttic bualneKd gels to 
amount 1 ,hh Someth lug <ir it don't, according entirely to htn 
ahjllty of lark it. JEy the lime :l husliiHKri \> i'-l it Id i si i nil 
uh thin one In It Is fiinulng ul>'iig smon i ti Ey i nr It wouldn't 
he running at ath, nnd unless n mighty big change of 
ay a tern in going to be rniide It la n't uletilrahle that there 
he any change at all. Sw when ti becomea ner-espary to 
hire a new aupcrlntemlcnt the Idea is tn set one who’IE run 
things pretty much as tiie old man himself would run them 
If he were on the epnt. 

It huts been my theory always that the man who con 
Judge men ts fhe proper kind of a man to make a siiporln- 
lentient out of- when l began (o rLk my candidates 
fur tlie auperlntendency I first tried them nut a judging 
other men. Aside' /rum the fact that ihts is a good test 

ft ir a man In any capacity, it of course, one of the 

prime requlsl les in a super intetuleiil. The suiperlntendent 
wiao Isn’t ftbie to judge the tnen under him will be as much 
at «ea as n mariner witl^oi^t a compass. 1I« will hire 
■Fnelficlents. reject the eompe-tent. heiiI ball things up gener- 
ally. 6?o I picked three and lie pan to try them, 

1 was fortunate. [ picked Ihe winner »t the first. I 
called him into the office one day and began to speak 
to him: 

4 'There'9 Snston," I said. M lt seems to mu tbnf S&itou 
unght to be In el better posit loti tbuii he iis, lie's n h right 
chap, ] think, and capable or doing something besides run- 
ning a machine at $3 n day. I'm thinking of putting him 

In charge of the hoys In yotir remm." 

Ho was a slow speaking fellow anti he said; "Well* 
Mr. . then you don't know Saxton." 



NEW ENGLAND COIL WINDING CO., Atlantic, Mass. 
IiMIoi Colls sod Farts of Coils at greatly reducel prices. $10 will buy one of the fintsl colls for Wire- 
less Experiments ever built. We are glad to assist Amateur Electricians In selection of Apparatus. 

Please mention Popular Mechanics when writing to advertisers. 







YOUNG MECHANICS WANTED 

FOR THE NAVY 

The recent addition of several large vessels to the 
Navy has created a demand for mechanics. Good 
opportunity for promotion to capable mem Outfit of 
clothing free on first enlistment. Rations, lodging 
and medical attendance in addition to pay. Age 
limit for mechanics, 21 to 35 years. 

The pay in different trades is as follows ; 

MACHINISTS^ $40 TO $70 PLUMBERS AND FITTERS, *45 

ELECTRICIANS, 30 TD 7D COPPERSMITHS, 55 

CARPENTERS, 25 TO 70 BLACKSMITHS, 50 

FIHIMEN, 30 TO 35 SHiPFITTERS, HO TO $55 

Young men without a trade, if between 17 and 25 , 
can enlist as apprentice seamen and be sent to a 
Training Station and fitted for the duties of the Seaman 
Branch, and for the lower ratings of the Artificer’s 
Branch. Vacs cries In the Hospital Corps at good pty tor competent men. 

Extra pay tor continuous service, Honorable Dis- 
charge, extra duty, etc. 

Only American citizens of good character are 
accepted, 

Application can tie mads at any Navy Recruiting Station nr by letter to the 
BUREAU OF NAVIGATION, 

HAVY DEPARTMENT, WASHINGTON, D,C. 




|£ FnLLOW THE FLAG" 



SUMMER 
VACATION TOURS 

VIA THE 

W A BASH 



A free copy of Wabash SUMMER 
TOUR BOOK, with full details con- 
cerning a large number of attractive 
vacation tours at reasonable rates, will 
be mailed on application, 

C, Write us about any trip you may 
have in contemplation. We shall be 
glad to give prompt information as to 
routes, rates, etc,, with a complete 
Itinerary, 

f. S. CRAM, fi, P. A T. A., P. E. TRISTRAH. A, S, P. A, 

ST» Louts, Mo. Chicago. III. 






UETWIIEJI 



T n HO CG II PDLL1UX flEHVlCI 
kittTwriCttbt t'liicjiun i!rn 




I r TOO A It H VI rib'll. ■,« A ’I'JtiJ*, A H V IfOtM 

now cur WHICH CAM t,k 9j*HLi fiVEtt lltK CUICAUH 
At il.Tfl 1 . I P VI Mi Till) ru ^uiTK 111 tUK ONPKH- 

•lllil HP mu HATEtk. Uil'H. tllUl-tAlllAa. ETC. 



(iKO, J. ClIiHLTOV, 

UMirtlAI. I-IWUHGIEN IOEHT. 
Uuicauo, 111 
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WE ARE SELLING 



i' tti Motors all El 1 tla. all prices. .*2 00 to 



Tor KJ eel ilc ltaj|*rij'(L . suijto 

Electrical Hoots .1010 

Keefctie and Gsp Lights *75 to 

Hatter? Table Li*m p* 3,0(1 to 

Csa-rJktfe and BlCyyl& ilfibra ... 3 no to 

Lanterns and pocket Lights *75 to 

tta Ltery Motors a nd. Pans , , < „ 100m 

El settle Door Hells Complete, r + , , ,75 to 

Telephones Complete .... SAP and 

TVleerapb Outfits Complete ...... 1.75 lo 

'KOO M«rilcal itHtterieH.,,,. 

$ 1 2 00 El ect r Lc Lett with Suspensory. . * . + , 

ilyoatpoe a nd .XI otora. 1 .on to 1.000 oo 

Has and Gasoline Engines. ...... . 3,00 in 1.100,00 

We Undersell Alt. Want Agents. 

Catalogue Tree 

OHIO ELECTRIC WORKS* 

Ct»*lAixd, Ohio. 



|20.00 

MS 

SOD 

B.&y 

10.1)0 

«oc 

3.00 
12.00 
1.50 
B.9S 
2 50 

a.as 

2.(i0 



'"'■Veil. Saxton lit a. good workman at Ms machine, but 
that let* him out. He’s jrr»t a temper that unlit* him for 
any posit-iim where he would have power. He's impossible 
Ei:* anything but ft workman/' 

"Well, l hen, there ‘a (iri tamer,'" I font limed* "t’ta 
about ready to let Li i m go. We on n't afford to have any 
tdtl fogies like him around the pin re any longer, Hi* 1 * 
behind the times, out -jE ditie- I gnessf you'd better tell 
him Ihnt we'll drop him next Efalurday/' 

"All right, ilut f want to tell you that he la worth 
what heCg getting, and a lot more, too. Why, his steady 
Flogging n nd aiLlhfnoi hui with his place bnvo been worth 
thousands of dollars as nn example all through (he works. 
There'd have been two ld.it sir ikon last winter sure if it 
bn du 1 been for old Grimmer, lint he tatted to the men 
mnl told 'em that he'd been with you twenty years nmJ 
i bat you'd always glyeu everybody n square deal when they 
den It ^i| Oh rely Wliti you. urui they en lined down, Yufci lose 
a a trims: ally when you lei lilm go. " 

"Well, Then, why wmildnl lie make u good » li peril* - 
teudeut T‘ I flushed at him, 

lie grinned tacit nt me. "Oh, well, to toil the truth. 
Use- old man's Urn ldtiiiied l;Litd hearted for any sueli Job. 
lieshlea/ 1 lie continued. "you never though i or making him 
Huprrintemlent any to- re l ban you did. of firing him or of 
promoting Say ten. V-m wanted tn sir-e how ] had "pin wised 
up. Now plea.se tel] me why you did it.” 

"Because," I Haiti, ”S gftximily suspect that you're going 
to be my superintendent.'' 




The White Eagle Electric Motor 

Postpaid* 7&c. 

Wo mnlie working models of inveu- 
ttoua. Send for illustrated catalogue 
of Model Supplies. 

The Pierce Medal Works 

134 Fierce Avenue, Chicago, IU. 




NEW 
NOVEL 
NIQU1 



P&SEE^W S 

FOR CHRISTMAS 

And A« the Yew— For ONE m TWO 

Write Today /or Circular* 

Edwin D. Smith RUSSuSEh/*?; 




r&r rt*i wp or 
rail tap dc-tki. 

Hv 

nd i us of 

□tiliL'Il . 



Am mean 
Electric 
Telephone Co. 



Chicago p l] I . 



BURNS Adjustable Telephone 
Holder and Extensib t Bracket 



EI| JTOil JOO oatvn trl i I — il 

it keep il nmJ satid us. la.flWi if not 
reUirtL at {mi ax- 
futfise. Send for 
Fmo Hu L!el im 

131 




This Valuable Book 



CURE YOURSELF BY 

ELECTRICITY 



INew Book -Illustrated from Life 

Sent FREE to All Who Write 

^bls splendid book eg plain a how electricity as 
„ supplied by inexpenslye butteries cure* Rheuma- 
tism + Dyspepsia, In&imitia, Liver and Kidney Trouble 
andallriTx i 1 affections and diseases due to poor cir- 
culation, Explains about the famous electric battis T 
beauty and health massage at home at little coat* 



EnceftE^s 

PkLFiAJD 



Every Heme Should Have a Home Battery. 

Oar (fee book klSO list* lb G latest improved batter!- 



fcatterlML 

(prices 11,05 to which iv-ost-nd prepaid. Mid a.LI-*w 10 

dafi Free telul. Write ij-niay for oUr Free Hook. 

DETROIT MEDICAL SATTEflr CO., 12T® WinJet tldg, K Detail, Mich. 



Mount Birds 



,Lf Siill 



XX ec&ntVH- hyrni bv fiinll tO^TulTcLi.-EmoMOtAll 
kbi-ia Q> Hlriini AnluutP, Un tiio lu-Hdp, etc. 
AlfO to tan sk I jlh ami tutl a ruga. Be you r u wn Ea, a I- 
dermlet, pecoratey0Uvbomewlt.fi, your bt-wullful 
trophih-s. Ovlnervaat- yo.j" iEi<Hy raL , ^e-LUl]»r Spevl- 
myna slid moimPaif for Others. f>i-ily r quickly 
learn ed In !) oftr* tttuG, by m- 'R orsd minien. M i k- ( k- ?- t 
endorflOEDURlii by thouBeLndaof MtudL'iita. ff lntt-ntot*4 
writ? eoeIilv for catiln^iso ond Taxld* rnu- Nau-ailRe 
FREE. W- KITE TUB AY. N. W*«eheol .fTaif 
dernLTr Inc.* aw H Btrevti, Omebib 





EVERYBODY NEEDS AN ACCIDENT CASE 

If you don. t know how to treat a cut or bruise or to reli-eya a- scald, ° r have not 
tee remedies at baud, you should get acquainted with tbe 

U. S* EMERGENCY CASE 

at onee, It contains IS articles all necessary to perform work mentioned above, 
and also a valtmblo Fir*t. Ai'LyflawMQpk, Pure And Antiseptic, Price, 
complete, $1. Money returned cheerfully upon dissatisfaction. 

U* S. EMERGENCY CASE CO* 25 Weaver Building. Utica, N, Y, 

Please mention Popular Mechanics when writing to advertisers. 



EVERY BOY 
His Own Toy-Maker 

It'tella JOB how to tmikp A Steam 
B^hio OanitrB. 
Horoscope. an 
a ^alvanlo 

j^tterj. an Jiiectnc T«J«flr»iili, 
an El wtrotTvlDS Apparatus, a 
Telephone, « Eahirdotcope, a 
Magus Lantern, an A&jlian Hbil 
I .Bun to of -tfTOr? kind, from aJEttle 
IrowhOflttoarnl: 
how to make 
Puper Toy*,. Bta 

Wwnii Gurta. Toy Houstfs, IhiWS 
and Arrows, Ton Guns, Slings; 
fit i Its, FUbiufc Tackle, Babbit a ad. Bird Tf*pf<, and many 
other thinh-H, and all is mad* SO plain and ai tuple that any 
boy can easily make anything dfsct Lbod. The whole in tl- 
lumrated with mote tJuin 'J00 liandsoma illustration^- This 
la a (treat book an d you show H not be w 1 1 hont it. Pri c e 
only iO oent a t tHjst miid h 3 for 35 cents, Addreta 

American Supply Co,, 550 E* Minnehaha SL, St, Paul, Minn. 



SEA SEETE XT MYSTEBY SOLVED.— K to related hy 
lb(* Eurl of VarnKnilli |Jqat an one of hie* JldltinS enjlses 
lie look id great liking io an old nallor whose principal 
duty tana to 5 hilt tike piiiut e?crjfffll«ru was In Ihvl- 
iTass si hupe, one day the earl aaw ti jet -if water shooting 
up front Hie ses, " L A whale/" said the old Ksillmr, and, 
sure enough, ibo great creature was seeii In a uttniiie. 
"Did JoLt ever SCO ii sea Hi>r |it*lil h Walker r - at^kt'd (he eitel. 
The old fellow paused lo hto Work jijhI said: "i>s, toy 

lord. I kiiw one unci, We had star led home from Januili'u 

with h e^Fgu < > f HI til, and M “'(lo buck to your pnliil- 

Iur," aHid his lordship, — Am. Shipbuilder, 

■ : t * » 

WONDERFUL ELASTIC VINES, The owner of u large 
earao ptuolailou in the uortheauieni part of t’hlapna jhivK 
Lie hun dis^iu'ti'il a rubber tine on hto property that e seels 
dll others. The discovery Man made by Chinpsp laborers 
working for hi tn, sai,VH Modem Mexico. 

The Chinese gathered vines which grow En a dense, 
tangled nm»a. ami wove i lie ei] into rude hammocks. The 
huttmjopks were pppeeia Ely plant In on account of the large 
amount of rubber In them, and this was particularly ni if 
the vines were dried SuUie time. Till* fact WAS (he cause 
of (he popularity of I lie vine ha. minuet u with the OlilptcKe. 
The attention of tE»e mvwr of the hacienda was natu rjillv 
eu Lied to the pecullur properties of the strange Tine. Upon 
I utms ligation, according lo I he report*, U wua found I" 
carry a high percentage of rubber. It Amounts to about 
UO lar per cent of the weight of tbs vine, imd to s ■ 
strong that, on breaking the wmidp (lie rnhl>er still holds. 

in ollier ruhher plants, as far as to known, there is po 
much rosin ?ind essential oil la the rubber (hot it is not 
elastic at el 1 1 until extracted and treated. It to more like 
a vl&COUg sap, like that Of the Ag tree. In (he new vine, 
however, there appears to to> a total absence of essential 
nil Hini rosin. It Is nnt so rptlAln n fact. however, (hn( 
lh In property will mid to the lie El Ely of extra cl lots. It to 3 1 y 
make It more difficult. 

[f It shall he found that It to possible lo separate this 
new rubber from Ihe plant in any romotnlrnl manner, tin 1 
discoverer believes that It will greatly affect Ihe industry. 
There are vast tangles of the Vine, and the percentage of 
rubber Is higher than In any other known plant, he nays. 

n ♦ 

TUBERCULOSIS CAMP IK BESERT— At liulln. fall- 
foriila. located In a sandy desert and support ing little 
vegetation, u philanthropist lto» established a tube reu] mils 
cutup and :i farm, The farm grows alfalfa, barley and 
canlalouraif nud lr the patient to j(hle he may work to pay 
his IiuultI. If not, the charge to ?1 or M per Wf'Ok, fto 1 1 1 1 - 
oftse merits The pa I lent s live In lenta and have plenty of 
reading mailer, gwd /(jckI aEid olhor necessities, ThP Value 
of the loeatton fs in Its lack of humidity. The average 
humidity there Is only 13 per cent. 




OPEN A GARAGE 

THERE IS BIO MONEY IN IT 



ty I tit tha tiurreu i n k nuoitie r of aateni^ki Ed tie 
Eng put ua the reito, dusurt for itor^gp, curt, 
hnd re 'Air of motor eurf it lacrewtog. Hiuto 
,* ra large profitl Fa ppp» ! r F.>lop?, pnwttoo au.J 
lire station* end supplj ■Lore*, 

To be sjucMBafu] la Uili tuhlaess you must 

KNOW ALL ABOUT AUTOMOBILES 

their to o*t ruction *nd pnedianiami ttiflir eirc and repair, 

TtirouA’h oar yrttotlci,! F*rte* (rf t»At hookl Rtl4 «I«rl irntrariion yrsu 
can htounic' entirely competenl, We have a ipeoial miirEc qf inn ruction 
Jo r P niMjjo a*r.««T* ami Kejwi smrq . Add r*ks for parti ntla re. Ttio Cor- 
reBpomtene* SohsHnl of *.|l«mrihiLe Fiai(lneerblL| r dul!* 1&54 American 
Qmrare, 10 Went 60 ilk St., New fork City, 




FRENCH’S 
MIXTURE 

pesgeetie& that tl ao-methuig” 
which mo^fc critical amokera 
seek in vain — a certain happy 
blend with 71a ver a ** tongue 
bite 1 ' in it, yet with sufficient 
“body 111 ' to make each puff 
bring ita own delioions, de- 
finite, reward in amoke— 
■Satisfaction,” that's it- 

DIRECT FROM 

FACTORY TO YOU 

1 V oomea thia fragrant 
0 election of the choicest North Carolina Red 
and Golden Leaf— clean and fresh because it J a 
never given a chance to dry out in dusty stores, 
All orders shipped direct from good fresh stock. 

It’s blended only by hand and with a care that 
shames ordinary machine methods. In selection, 
curing, blending and method of direct selling it 
is truly 

"THE ARISTOCRAT OF SMOKING TOBACCO. 1 ' 

Its richness, smooth ness and fragrance al- 
ways satisfies. Large sample package sent for 
10 c T silver or stamps. It will prove to be the tobac- 
co you have been 'docking for. J> For the ''smok- 
er's" Christmas, French's Mixture ds unexcelled, 

FRENCH TOBACCO CO., Dept. J. Stultsvil'e, N. C. 



ORDER THRU CHICAGO’S FOREMOST 




Haber- 

dashers 

and 

Outfitters 



THE TIE THAT CREATED <4 
STYLE, ai RICH RED TONE 
WITH cA STRIKING FIGURE. 

TO ram, Mi MECHANICS READKHS 

ARa £ « h 

■flMl Charges Paid 

Tha quality of ttin sootls thn best 
jiad t Rea pf is eu;a ran f eet! to please 
and will attract attention la 
any cl rein. 



Order One Now for Christmas Wear 



Our specialty ts to pleaao men of taste. Wo carry the mo^t 
Fit tractive stock In the w-st, and onr CntaloQ n M shows all 
the latest goods and designs. We shall be pleased to mall 1 
you one for thu asking. 




177 bast Adame St. CHICAGO, ILL. 



Fl&a&e mention Popular Mechanics when writing to advertisers. 



"Want 11 and "For Sale" Adi, 3 cent* per word payable 
in advance. Replies may bo sent to a number care 
Popular Mechanics, and wifi be forwarded without extra 
charge* In answering such let the number appear on 
your envelope. 



AUTOMOBILES. 



AUTOMOBILE SCHOOL* — Chicago School of 
Motoring; the original automobile school in Chi- 
cago. One hundred and eighty graduates the past 
year* to whom we refer upon request. Automo- 
bile owners, prospective buyers and young men 
wanting to become expert chauffeurs w r il] save a 
great deal of money and a lot of worry by study- 
ing the mechanism, care and repair of gasoline 
automobiles, In our shop. where all parts are open 
so you can see how they ore rootle, and how they 
operate. We give thorough and practical instruc- 
tion. Competent chauffeurs supplied. Address, 

Chicago School of Motoring* Dept. Michi- 
gan Ave., Chicago* ML 

FOR SALK — Fire passenger, 20 II, P. automobile. 
Recently Overhauled and in line condition* A big 
bargain* Address 1154* Popular Mechanics. 

AUTOMOBILES AT YOUR OWN PRICE— Our en~ 
tire stock of slightly used and second hand machines, 
which have been taken Id trade, will be sold at once 
regardless of price. Never was such an opportunity 
before. Don't ml*ft It. The fitarln Company, 72-74 
Main St., North Town wan da* N. V. 

FOR SALE — Spark colls; Igniting dynamo; 12 
feed oilers; 4-cylinder timer and distributor: 3 ft. P. 
motorcycle engine; reversible propeller; 30 II- P* 
boat dutch ; transmission. differential and running 
gear: 2~cyl1uder air-cooled engine, 1253 X. Halsted 
St., Chicago. 

FDR SALE — Three-fourths - to 100 li. I", engine 
castings. Water or nlr cooled. Auto Parts Do., 1531 
Michigan's Avt\, Chicago, 111* 



MOTORCYCLES 



MOTORCYCLES — ►AIL best makes; general agents 
for '■Merkel. 11 1135; "YaAe* jH *175; Curtiss 1-cylinder. 
|2G0; 2-cyllndcr. *275; Merkel motorcycle side de- 
livery ears* 12513; mail orders promptly filled. 
Terms. 25 per f >ent with order, balance C. O. D„ 
Every machine thoroughly tested by our expert be- 
fore shipping. You benefit by our long experience. 
Remit money order or bank draft payable to 
Whipple Cycle Co. Whipple, the Motorcycle Man, 
260 West Jackson R I vd.^ Chicago. 

FOR RALE— Thomas 3 h, p, motorcycle* Trans- 
re n linen tfli record, ltftl0 model, almost hrnnd new 
and fully guaranteed by maHUftictuiw. Will sell dirt 
cheap; must have money; |25 with order and $75 
on delivery gets It, Address Popular Mechanics, No. 
1 230. ' 

SECOND-HAND MOTORCYCLES* motors and ac- 
cessories bought or sold. What have you to offer or 
what do you want? Motorcycle Equipment Co„ 48 
Lake, llfluimondsport, N. Y, 

SECOND-HAND HHfil MOTORCYCLES for sale — 
direct from factory — used only for demonstrating pur- 
poses* Two nt $105 : two at fpo, Cn^h with order, 
Merkel Motor Co., 1089 N Ave., Milwaukee, WIs* 

MOTORCYCLE — Indian, good condition* $IOO t $30 
cash, balance C- CL I). Thomas brand new and guar- 
anteed, *120, $23 with order, rest C, O* D- Send for 
catalog. Robert M. Johnson, No. li Cnruthers Ave., 
Nash vine, Tenn. ~ 

FOR SALE — Thomas "00 motorcycle; run t£K> 
miles ; good as new. Price, $100. Arc* 15 IlaLi 
Dock* Aberdeen* Wo. Dak. 

MOTORCYCLE* Rower Outfit or Motor wanted. 
Must be cheap and complete* State full particulars, 
Robert Fawcett, Ilftmtnottdsport* N. Y. 

FOR SALE— A MIteben motorcycle In good condi- 
tion* Cheap. Emil Schattsehnrlder, 3203 Esehol 
Aye*, Zion City* 111* 

FOR SALE — Mitchell Ml I e-s- Minute motorcycle. 
Excellent running condition* $83, Send for photo 
and description. P. IT. Klein. Burlington* Wla. 

FOR SALE — New 3x32-Jneb G & J casing: Edison 
concert grand phonograph; G5 records Cheap, Also 
fine rip or cross cut saws, 1253 N, Halsted St., 
Chicago. 



BUSINESS OPPORTUNITIES, 



$5U0 WILL HUY Imlf Interest in Invention for 
automatically a ttaching stamps to lei lets, circulars, 
etc. funds to be used In perfecting n working model 
and securing patent. A good chance for n small In- 
vestment- Acfdrcws JC. M. Ylgucsnay, Americas, Ga. 

E MAKE careful working drawings from rough pen- 
cil sketches and lettering, Alfred B. Bury, 4740 
Langley Ave., Chicago. 111. 

DIAMONDS — Genuine and Imitation stones of nil 
kinds, Beautiful and durable atones at low prices. 
Agents get posted* Satisfaction guaranteed. Box 
W3, Jacksonville, Fla. 

A FINANCIAL PARTNER, male or female, by an 
inventor. Several inventions. Patents applied for 
working model* strictest Investigation allowed* Par- 
ticulars. Address j. Fillmore Cox, Mechanical Engi- 
neer. Lock Box 472, Newark, N. J, 



PATENTS II. W. Jcnner, palent attorney and 
mechanical expert, ((08 F St., Washington, D. O. Es- 
tablished lli83. 1 make free examination and report 
if patent can ho had and exactly how much It will 
cost. Send for circular. 



THE INVENTOR — A POPULAR ILLUSTRATED 
TECHNICAL MAGAZINE— Contains entertaining 
accounts) of what inventors are doing, suggestions 
as to how to turn inventions into money* hints 
regarding present opportunities for inventors, de- 
cisions in potent cases. In fact everything of In- 
terest to Inventors. Send 25 cents for three months' 
trial subscription* Address the Inventor, S# Ex* 
change Building. Boston, Maan, 

ANYBODY CAN MAKE GOOD CUTS with my sim- 
ple zinc etching process; price $1 : specimens and 
particulars for stamp, T- M- Day, Box M, Windfall, 
Ind. 



BLAST FURNACES— We want to tell you about 
our money waving blast furnaces. They will heat* 
harden or temper high grade steels, tools* small cast- 
ings, etc. They are so good we send them on 30 
days" trial. Write 123(1, Popular Mechanics, for par- 
ticulars. 



A FEW DOLLARS will start a prosperous mall 
order business ; we furnish catalogues and everything 
necessary; by our rosy me (hod failure almost Im- 
possible* Mllbum-Hlrks, 714 Routine Bldg., Chicago. 

PATENTS SOLD ON COMMISSION, If you 
wish to buy or sell a patent write to E* I*. Perkins, 
President inventors' Exchange, 84 Broad St.* Boston, 
Mass. 



SPECIALTIES AND PATENTS of merit are bought 
and sold by the American Commerce A Specialty Co*, 
Incorporated, 1>5 Dearborn St*, Chica go. 

TO INVENTORS — Your now Idea correctly de- 
signed anil perfected will make you a fortune. We 
design and perfect new' Inventions ■ show’ how to 
construct, where to manufacture and how to fid! with 
uiekest and bent results. Examinations* estimates, 
rawlnga, experimental work, etc* If you are un- 
able to perfect your new invention, or have a patent 
that will not sell, let us help you out. . Address 
Engineering Dept., Industrial News Bureau, Ithaca,: 
N* V* 



FOR SALE— At the purchaser's own price, patent 
on station or street indicator. Displays name of 
next street or station in cars. Patented In the 
il’nlted States and Canada. Andrew' M, Taylor* In- 
ventor, Port Ewen. N. Y. 



MONEY IN RAISING WHEAT In the Great Wheat 
Region uf Western Canaria, Finest land In the 
world, Low prices, easy terms. You should write 
for Our free book, No. 1), "The HotUe-Blillders," tell 
Ing all about this great opportunity* Saskatchewan 
Realty & Improvement Co*, St* Paul* Minn* 



BLACKSMITHS. 



DO YOU EVER break castings on your machines, 
causing a loss of time and money? Tf you do, they 
can he brazed with Murray’s Chat Iron Bruzlnc Com 
pound arid made stronger than they ^-erc. I win send 
prepaid ei package sufficient to make fifty repairs 
for $1- I guarantee it absolutely, J. L. Murray, 215 
S. Main St., Bloomington, III. 



I TELL YOU how to braze east Iron quick, sure* 
for $5. No expense. Write. G, A. Toppings* Le 
Mars* low a. 



GOOD BLACKSMITHS ARB SCARCE and but few 
learning the trade. The smith comes first of all pro- 
fessions or trades, The smith must make the tools 
first for all from the surgeon to the safe blower, by 
using Toy's Treatise on new steels explaining how to 
work them, w ith 7a new' mot hods for working nil 
difficult Jobs- Ten reC'-'pts fur making your own com- 
pounds for welding Terent binds of steel solid. 
Thermite welding ful explained; also two colored 
tool tempering charls; chart A explains all annealing 
and hardening; chart B explains both scientific arsd 
plain tempering to a tdanda rfi. AH the aibovc for 
|l. Valuable samples free, W. M, Toy, Sidney, Ohio. 



EDUCATIONAL, 



STUDY ELECTRICITY AT HOME— A complete 
electrical course ftt home, containing ftO-page detail 
book. 22<Fpage text book* 200 experiments an d over 
loiJ pieces of apparatus. Trice, complete, only ¥-",00, 
Catalogue “PB^ explains this and other remarkable 
otters. Thomas M. St, John* S48 Ninth Ave., Now 
York. 



UtriLD YOUR OWN BOAT by the Brooks System 
of full-size patterns and Instructions, Anyone can 
do the w r ork and get boat at Vi regular price. We 
also furnish complete boats- -knocked down— ready 
to put together. Send for free catalog describing 
boat patterns and K. D. frames. Nearly 100 models. 
Note change of address. Brooks H»at Mfg- i'o., 
Originators of the Pattern System of Boat Building. 
3712 Ship St,* Saginaw* Mich.. L\ S, A* 



CONDUIT WORK* a 24 page booklet on proper 
method of Installing conduit. For electricians and 
wiremen, Sent for It) cents. Electrocraft Tub. Co,, 
E)3 Griswold Si-. Detroit, Mleh. 



TRIGONOMETRY SIMPLIFIED* oOc : Lutes and 
Cements, 10c ; Cement-workers' hand book. oUr ; Show 
Card Lettering, SI. The National Book Co,, 211 
Euclid Ave., Cleveland, Ohio, 



FOR SALE— Practically new set Cyclopedia of Ap- 
lied Electricity, Five volumes; % leather binding, 
oat $1$. Leaving town; will sell for Address 

(F, E, S.) 1150. Popular Mechanics* Chicago, III. 



FOR SALE CHEAP— For cash. I. C* S. complete 
heating course. L, A, Coles, Kokomo* Ind* 

LIVE AGENT for Electrical Magazine wanted In 
your city. Splendid Inducement a. Knowledge of 
electricity desirable. Address 1237, Popular Mechan- 
ics. 



MONEY IN NOVELTIES- Our advertisers and 
readers are looking for good new novelties to put on 
the market. They have nionry for the right 1 liven ■ 
lions in utility, amusement and advertising novelties. 
Wliat have you got that’s good? Reach this field 
through “The Novelty News," 171 5 Washington St.* 
Chicago* Trial 3 months, 25 cents, 



ARE YOU MAKING lefcs than $25 or $30 per week? 
Mechanical and Structural Drawing taught by ex 

S ;rts. Send for circular. Low tuition* including Free 
ooks. Drawing instrument* etc. Columbia Corre- 
spondence School, Rrcxel Building, Philadelphia* Pfl* 



"LETTERING. " 25c: "TINTING," 30c, Dimen- 
sions of Pipe, Fittings and Valves. 50c. "Wire- 
loss Telegraphy*" 30c, Browning's Industrial Mag- 
azine, 4 months, 25c. Browning Press* Coltin- 
wood, O. 



FOR SALE— Cyclopedia of Engineering* Four vol- 
umes- Hound in morocco leather. Nearly new. Coat: 
$19. Will sell for $5. Address (T, L* U,) 1158, Pop- 
ular Mechanics. Chicago* 111, 



ENGINEERS AND FIREMEN, scud and get a 
copy of Tulley"s Handbook. In It will be found the 
questions and anaw'rr^ ticked by examining hoards 
throughout ihe .country. Tulley* luting a member, of 
the examining board of the, city of St. Louis for 
eight years, Is posted. Tutley^s Handbook is only 
$3.50. Money back If you arc not satisfied, llcnrv 
C. Tnl ley & Co,, Walnwrlght Bldg-* Si. Lou la, Mo. 



FOIt ACCURATE FLAG HISTORY secure “The 
Story of Our Flag,” A handsome volume giving an 
accurate and complete history of the evolution of 
the “Stars anti Stripea” from their original state to 
the present emblem, and a biographical sketch of the 
Dug mother, "Betsy Ross," The various colonial 
flags used throughout the war are shown* together 
with their origin and significance. All descriptions 
are accompanied by full-page plates showing Huge In 
their i rue colons, The volume makes an ideal Christ- 
UiMH gift for any true American. Beat postpaid upon 
receipt of $1 by publisher. Addle Guthrie Weaver* 
4742 Preset Btvd. r Chicago. 



FOR SALE— Complete electrical engineer course* 
I. C* B-* with Nix elegant bound volumes. Cost $100. 
Make reasonable cash offer. Address II. C. B. f &40 
West St-* Kensington* Brooklyn, N, Y. 



A SHOP BOOK by a shop ninn* Dies anil die- 
maklug. $1, postpaid. .1, L. Lucas, Bridgeport, Conn. 



$35 CASH — A course In mining engineering just 
started. All text hook a, pamphlets nm! certificates 
will he transferred to the buyer. 1233, popular 
Mechanics. 



FOR SALE — International Correspondence Bchool 
course on Bridge Engineering, Paid up Iti full. Full 
set text books. Address 1234, Popular Mechanics* 



HAVE A $G5 SCHOLARSHIP In tlie International 
Correspondence Be hoot, good for any course. Will 
sell cheap for cash* Address 333 Jackson St,, St. 
Paul, Minn. 



I MAKE designs and drawings for post cards and 
novelties. Lettering, cartoons and advertising LI lus- 
trations of all kinds given prompt and careful atten- 
tion. Alfred 11, Bury* 474ti Langley Ave,, Chicago. III. 



CHICAGO COLLEGE of Advertising certificate of 
scholarship In advertisement w r riting, value $4(1* will 
sell for $30. Ad writers make $25 to $100 per week. 
Address 1231, Popular Mechanics. 



SMOKE STACK DIMENSIONS* 45 sizes. 30 cents, 
■structural Drafting," new hook, $1 (ready soon). 
Browning's Industrial Magazine, Collin wood, U- 



FRIVATE PRACTICAL INSTRUCTION In the En- 
gineering use of Algebra. Geometery. Logs. Trigonom- 
etry Sllderule, etc. Write Geert Bluauw, 111 East 
Seventh St., New York City. 



IF IT S PRINTED— MacIMns Id ran aupply tt — 
Domestic and Foreign, publications of every descrip- 
tion — Plays — reading and recitation hooka —Dramatic 
Journals supplied! by mail. “Catalogue P, M, sent 
free." Chfls. MacDonald, 53 Washington St,* Chi- 
cago* III. ,r 

t i — ■ — • — — — — - — 

ELECTROCRAFT* n3 Griswold St,. Detroit* Mich, 
Most practical electrical magazine 3n existence. Cor- 
rect methods and diagrams in wiring and construc- 
tion work clearly presented. Sample copy sent for 
10 cents. 



START A MIRROR FACTORY— We teach and 
trust you. Sample and particulars, lfie (none with- 
out), HulIJnper's Mirror School, FrancesviUe, fnd. 

INVENTORS — If you are an Inventor, send for 
our free Booklet B, containing a list of "What to 
Invent nnd What to Avoid, "Patent Facts vS. 
Patent Fancies." and “The Inventor's Harvest 
Season*" Address Patent Bureau. Popular Mechan- 
ics, 160 Washington St*, Chicago* 

TELEGRAPHY— Circular free. Wonderful auto- 
matic teacher; five styles, $2 and up* Omnigraph 
Co*. Dept* J., 30 Corllandt street. New Y"ork, 



FQR SALE, 



ALCOHOL STOVE — The beat Invention of the age. 
Burns either grain or wood alcohol and only con- 
sumes 2 cents worth of alcohol nu hour. Ia abso- 
lutely safe, Cnn be blown out like a candle. Will 
support b vessel of 100 pounds* Never gets out of 
order. Does not smoke and forms no soot or odor. 
Will heat witter more rapidly than gas. Regular 
price $1, but to Introduce them will send them, all 
vtmrgca prepaid* ftftc. Los Gatos Novelty Co,, 510, 
tfll> Washington St* Chicago, III* 



FOR SALE — Eight horsy power stationary gasoline 
engine, or will -trade for a twn-ry Under automobile 
engine or running gears or anything that 1 can use 
Iti a machine shop, H. N* McBride, Waterloo, Jnd. 



FOR SALE — t x T» folding camera and outfit, nearly 
new, ¥8, Unused patterns and Instructions for build- 
ing 14 ft. rowboat, $2, Far titulars for stamp, Bert 
tL Travis, ElkhoTn, Wig, 



FOR SALE — Twin steam engine, 3x4, IE h. p. 
Boiler, 413 copper lines, (> h, p* ; guy; burner complete, 
all necessary pipe fitting** ; 25 gal* water tank; air 
tank; steam and air gages; glass gages; pump; oil 
cups; lubricator. All In good condition, mounted on 
sub frame ready for car ; £55* W, A, Smith, Ml. 
Vernon, Inti, 



FOR HALE — Hand power liout blower. IE, A, 
Cribfield* Lincoln, 111, 



FOB BALE A 20 watt dynamo, Price £ L Curl 
II, Beebe, Stockport, *\. V. 



WATCHES — Elgin or Waltham, in 20-year gold 
cover. Agents' prices, (rents' or Ladies', $10. La- 
dies', smallest, $1 1,50. Satisfaction guaranteed. Box 
003, Jacksonville, Fla. 



FOB HALL — Rrunewlck-Ralke billiard table with 
complete outfit of bulls, cues, racks* etc. Everything 
in first class condition, t.'ost $300* Make me an 
offer. Address 4 742 Drexel Bird., Chicago. 

TYPEWRITERS — All makes, entirely rebuilt, guar- 
anteed ns good as new. Finest ruluuHy rebuilt ma- 
chines ever offered, U5 up. Hold or rented any- 
where. Rental applies on purchase. Rebuilt Type- 
writer Co., Sixth Floor, So La Salle St., Chicago. 

WRITE 1357 for bargain list of line toots, wood 
and metal working machinery. 

THE FISHER HOLLAR watch has dust-proof gun 
inetAi dills!) ense* la small, thin and light, sicin wind 
and stem set, has black dial with gold figures and 
hands; warranted to keep In good running order for 
one year. This watch is far superior lb all other 
dollar watches In looks and workman ship ami equals 
ninny costing much more. If you are not thoroughly 
pleased with it we will return your dollar without a 
quibble. C, M* Fisher, 1*. O* Box 411, Baltimore, Mil. 

GOLD, 20-yenr* Indestructible Collar Ration & Reg- 
ular price 25c. Agent's sample, loc. Mure than 
one, 10c each. Box 003, Jacksonville, Fla* 

FOR SALE Brand new 20 inch Foot l'owcr Band 
Haw. Saws wood, metnl* bone and rubber; 20 Inch 
wheels, 10 Inches between h&w and frame; 20x24 
in. wooden table; brazing tongs and damp and one 
saw blade, % or y £ Inch wide. Price $44,50. 

L. K. Grammes & Bods, Allentown* Fa. 

FOR SALE — Colors. I ^7x0) picture of the famous 
chief Bitting Bull and big bargain sale list nf curios, 
all for 10 cents* George J. Tills, Albion, N* Y. 

WANT A GUN? If so, write us for prices on 
Stevens’ world renowned gaits which we are closing 
out at greatly reduced prices. Here Is your chance 
to get a gun at a bargain. 1 102, rare Popular Me- 
chanics. 

FOR HALE — Engine lathe* swings 11 \k In.* tak<£& 
23 In. between centers* Complete with full set 
change gears to rut all size threads* 3 to 40 In.; 
price only $30,50, Address L* F, Gram mew & Hons, 
Allentown, l J n. 

FOR SALE — HI- In. screw cutting lathes at 
Wholesale; also tools. Send 10 cents for set of 
Magic Rolls Iq Tibbetts. Putnam, Conn. 

FOR SALE— 11,000 cash will buy new. high- 
speed motor airship, ridden by me several exhib- 
its, New York and Texas. Patent portable gas 
works included. All good condition. Any size 
airships or gas balloons built* Carl E. Myers, Balloon 
Farm, Frankfort, N. Y. 

MODEL AIRSHIP, 50 CENTS; complete set of 
blue prints and dt feet Lons for making Inexpensive 
and easily made model airship This little machine 
offers a splendid opportunity for studying the fasci- 
nating problem of aerial navigation. Of profound In- 
terest to the master mechanic ns well ns the amateur 
experimenter, V. Ganx, 518 South Fifth St.. Minne- 
apolis, Mlnn. 



TQ EXCHANGE 



TO EXCHANGE — -18x1 8 Perfection music hog with 
seven selections ; perfectly new* line instrument. For 
moving picture machine or good magic lantern ino 
loy wanted) or a three-horse bike motor in good run- 
ning order. Also rifle and case, new* Address 3232, 
care Popular Mechanics. 



TO EXCHANGE — One 5x7 KoronaCamera, 11 C* 
Guntauch lens and shutter, ' mplete with carrying 
case; 4 double plate holders wide angle lens, welt 
finished. Desire graph op hone. Clem Thygesen* Hul- 
ran, R. No. 1, Wash. 



Full SALE Oil EXCHANGE -Complete I. C* 8- 
MechanEcal Engineering course for cash, or will trade 
for motorcycle or runabout* What have you. Louis 
Everlet, Easton, 111. 



MALE HELP WANTED 



WANTED— A FEW CEO RLE TO LEARN book keep* 
Ing and pay for tuition from their earnings after we 
place them In positions; you can learn at your own 
homo In u few weeks without loss of time or money ; 
we guarantee St* Write for full Information and our 
free book, “llow to Succeed in Business,' 1 It tells 
you how you can better your position and make more 
money. Commercial Correspondence School, Drawer 
U> U, Rochester, X. Y. 



LOCAL REPRESENTATIVE WANTED — Experi- 
ence unnecessary if honest, ambitions and willing to 
learn the business thoroughly by mail ; splendid in- 
come assured* Write at once for full particulars. 
Address cither office. National Cooperative Realty 
Co„ 21)2 Athenaeum Bldg,, Chicago, or 2»2 Maryland 
Bldg,, Washington, D* C. 



SUBSCRIPTION AGENT WANTED In every town 
by Keith's Magazine on Home Building and a Journal 
of Modern Construction, lK>th magazines $1 year; na- 
tional reputation and circulation; heavily advertised; 
40 per cent com mission on subscriptions. Easy, pleas- 
ant. permanent work ; either aex ; restricted territory ; 
capital and experience unnecessary, Sample copies 
and details free. Max L. Keith, Publisher, Minne- 
apolis, Mluu, 



WRITE "ITS TODAY for latest issue of ''OPPOR- 
TUNITIES,” containing descriptions of high grade 
positions now open at our 12 offices for Salesmen, 
Executive, Clerical and Technical men; salaries* 
$1,00^15,000. It Is free for the asking. ELipgoods* 
305 Broadway; New York* 



STRONG YOUNG MEN for Firemen and Brakomen 
on all North American railroads. Experience un- 
necessary- Firemen, $100 monthly, become Engineers! 
and earn $200* Rrakemcn, $73, become Conductor* 
and earn ¥150. Name post lion preferred, Slate age, 
height, weight (Important), Railway Association. 
Room 174, 227 Monroe St., Brooklyn, N. Y, 



WANTED — Mechanical salesmen to handle terrl 
lory for sale of new boiler room device which sella 
for $50 and pays for itself in a short time. Great 
labor saver In holler room. Every engineer wants 
one when he secs if. An unusual opportunity fur 
good men. Address 1152 t Popular Mechanics. 



LEARN TO WRITE Advertisement* ; you can earn 
$25 to $100 per week. Send for prospectus. Page- 
Dnvls Co.* 112 Wabash Ave., GhieagO- 



WANTED. 



ENGINEERS* ELECTRICIANS* MANAGERS OR 
SUPERINTENDENTS— Did you ever try to do 
something In your tine of work and get stuck; 
then sit up late at night, redding books* data.- etc,* 
trying to find the in formation that would put you 
right* and go to bed no wiser? Next day say, “I 
wonder who could enlighten me on this subject." 
If you send me one dollar I will give you the de- 
sired Informal ion corrcctfp,, and written In plain 
language, or sketched so that you can understand 
it, I have had 23 years' experience in above pro- 
fessions. and am confident I can supply your 
wants. Give me a trial. If yon think you did not 
set your money's worth. I will refund It promptly. 
Address Geo* W. Rlcbatdson, M, E,„ 2181 W, 24th 
PL, Chicago, III. 



WANTED — Light gasoline cj-hr in printing prees, 
surveyor's instrument. Will trade : flslO plastlgMut 
lens, long focus Fremo; Arnolds gas outfit ; MclP- 
tosh’5 oxygen outfit: klnotoscopo, Lawton's saturator, 
elides: fine K.gauge damasus ; Pay optometer; Lorin^ 
ophthalmoscope, re ti no scope, sextant, H. J. Curr. 
Chelan, Wash, 



HAVE YOUR bnrnefi-ont fnn rnot ora rewound for 
next season. Send for prices, A. T. Seuecal, 421 
Co in ns St., Joliet. Ill, 



WANTED -PEOPLE who cut, burn or bruise them 
selves to use M, L, Miller's Worm wood Ointment. 
Send lJi cents for sample. M. L. Miller, 4521)1 Uaken- 
wald Ave., Chicago, III* 



FIRST CLASS mechanical and free-hand draftsman 
wants extra work during spate lime. Write 1233, 
Popular Mechanics, 



WANTED Good 2 In p. holler. Gilman Abbott. 
327 York St., Quincy, III, 



W ANTED — CONCRETE BLOCK MACHINES and 
molds (second hand). Give make, condition, price 
and full information. Address 1151, Popular 
Mechanics. 



MODEL MAKING AND CONTRACT MANUFAC- 
TURING for inventors. Lowest prices, Send draw- 
ings for estimates. Murray Engineering Co., 3047 K 
St, Washington, D, C, 



“THE NOVELTY NEWS"— AN ID EAT, ILLUS- 
TRATED NOVELTY TRADE NEWSPAPER, Es- 
pecially valuable to Manufacturers' Agents, Manu- 
facturers and Dealers in Novelties, Mail Order, 
or anyone desiring to keep In touch with fill kinds 
of money- making novelties. Trial 3 months, 25 
cents, “The Novelty News Co.,* 1 0tl4, No. 3 71-5 
Washington St.. Chicago. 



r«f PM* I ,a~jF 5 i ILQO 
](rta vSMBrg'Ti^ ^ Postpild 

Give a Photo Knife for Xmas 

Wo wilt reproduce «dj- photo yoneeud Ua. Lodge Emblem, 
mulls and address In the TnUiHpiiri'iit Handle of Ibis 
hutulsuine kntte. Each knife guaranteed. Razor uteel blades, 
Aft Sir La. Send for catalogue. 

ADKItTS MAKE fttS u> f 40 par week handling our 
goods. Send for terms) and pb to of Agents’ baudtiOiuy 
leather pocket case, HvCtIubIvo Territory, 

CANTON CUTLERY CO. 



1294 West 10fh Street CANTON, OHIO 




MAGIC LANTERN — Acetylene generator 2 128 

views; plating outfit: Colts repeating rllle. Will 
exchange for mu tor-cycle, unto engine, or typewriter. 
I! ox 42, llcrsmaiL 111- 



FOR SALE — A 10- volume engineering library bound 
in morocco. Cost -new $50, la In line condition. 
Will sell for £15. Address W. l 1 ., ]lox 423, Chicago, 



WIRELESS SPECIALTIES— Difficult parts of de- 
tectors : magnetic, electrolytic, thermal and coherers. 
Also rolls, condensers, etc. Send stamp for price list. 
Students 1 Supply Co., Lock Has IHO, Lowell, Mass. 



FOR SALE — A 1 IL l\ air-cooled Crest mob lie. In 
At ronrllthui : tires O. K. ; paint good. Price f. 

o. I>. Send 23 cents for photos and details. J. L. 
Lucas, Bridgeport, Conn, 



FOR SALE 83 IL T\ Steam Plant, Holler, engine 
and feed water beater. All In e see E lent condition. 
Price £250, W. II , Maze & Co<, Peru, III, 



MISCELLANEOUS, 



ROY ELECTRICIANS — Make your own wireless 
telegraph Instruments; 25 cents i no stamps) brlqgo 
directions fur making experimental receiving set. Few 
sets directions for making I -inch spark i twiner Eon coil 
at same price. Glue printed diag rainy with each set. 
Auburn Utility Co,, 7044 Emerald Ave. t Chicago, 111. 

FIVE HUNDRED envelopes, notebeuds. billheads 
or business cards only $1 prepaid. Nice work. Other 
printing cheap. Hart Printing Co,, Box 21 A. West 
morel and Depot, N. IL 



ONE HUNDRED business or visiting cards, 33 
cents, postpaid, <_L W, Armstrong & Hro. h Washing- 
ton, N. J. 



FIFTY envelopes, twenty refits. Bond paper, print 
ed and malted postpaid, Just to get acquainted. C. 
Hartnett Cm, East Milton, Mass. 



FOR SALE — About TOP Ublne&e coins taken from 
ruins of San Francisco. Would make a good adver- 
tising souvenir. Laun Carleten Co., 77 Metropolitan 
li Ik*, Chicago. 



TOO LATE TO CLASSIFY 



AUTO AND MARINE — Engines and motorcycles, 
also castings, w, Hoffman Launch & Motor Works, 
1233 N, 1 La bated St-. Chicago* 



WILL EXCHANGE telegraph course, wlrb instru- 
ments. etc., for printing outfit. Address 1238, Popu- 
lar Mechanics* 



FOR SALE- 4x5 folding camera and uulfit. S. O. 
Hull, Must; rove. Fa, 



EVERY ENGINE work* better when packed with 
'"Eureka Packing.' 1 Your dealer will furnish It. 



FOR SALE— -Five volumes I. C, H. mechanical 
course. Price £10. Address 1230. Popular Mechanics. 



FOR SALE — Two-cylinder reversing steam engine. 
Ix2-]nch. Also 80- tube boiler. Send for photo. Wil- 
liam Hendrickson, Argyie, Wla. 



FOR SALE- Several sets of pipe nud bolt dtes find 
stocks. New and cheap. 1240, Popular Mechanics, 





The “CHICAGO” 

Automatic Temperature 
Regulator 

The best device for controlling your 
beating ay item* 

Even temperature at all times. 



Tima-Set 

Attachment 



Pot lb the Coal and 
it will do the rest* 



This attach me nit alone is worth what we are asking for 
the complete ou t At . It w i 1 1 c h e c k the fire during t he night, 
until such time aa you may want it warmer in the morning. 

SI M P LE — DU RAB L E R ELI ABLE 

TheChicago Heat Regulator Co. 

Dept. P. Suite 322, 40 Dearborn St., Chicago 





If you are a Carpenter, Builder, Drafts- 
man. Architect or Mechanic, this is an 
/ unusual opportunity FOR YOU™ Without 
Ll leaving your own home or losing a minute 
® from your regular work, you can make 

|^L 3 yourself complete master of 

y° ur own tra <ie. Better still, it 
v_ does not cost you a cent to try. 

Cyclopedia of Architecture, 

Carpentry and Building 

Utady for Delivery, January 3l> IQ07 
ENLARGED TO SEVEN VOLUMES 

2500 pages, bound in th re ^quarters red morocco 
p-J a c leather, marbled edges, 1500 ill ustrat Urns, consisting of 
□ - ! fuJI-page plates, details, section s, etc. Also tables and 
Q C C valuable formulas. Prepared by 4 staff of noted v, rit- 
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Please mention Popular Mechanics when writing to advertisers, 








First Out of the Stocking— His 



WATCH 



fotov The boy who gets an Ixgbrsoll Yankee for JSfpjJj 
hi s Ch ri stmiis is g ett ing the id e*al gi f l [ or s l . re . 

)S& It not only tells him the correct time, but it Wtr/ 
makes a mare ambitious and manly little fellow 
* of him the minute he drops it into his pocket. 

Thousands of men all over the world are proving 
the reliability of the JxgersOll Dollar Watch 
(stem wind and set) right this minute* /}' A\ W, 

The IngersoLl signed guarantee in the back of < 1 
every watch protects you after you buy; but to be 1 -‘I- || 

sure beforehand that you’re not getting a cheap 
substitute — fT & H 

Look for “Ingersoll” on ike Dial 

Other InGersolls: Eclipse j jS-1. 60; Triumph and i \ J 
Gotham, $1*75; Midget (ladles’ model), £2.00; •? 5 m 

Midget Artistic, ?2*50, V . 

Sold by 5O t 0OQ dealers, or sent postpaid on receipt 
of price. Write for free circular, 

ftlg-£rS£>f/ Q&Ilar Chains-^ fitrflFrut—tiSSry'mttregQffl 
titan any chain* Circular jrct- 

ROBT. H. INGERSOLL & BRO., 66 Jeweler. Court, New York 



THE GOOD POWER ' 








I II f> GASOLINE 
lell.b.ENGINES 



Should be simple, easy to run and keep in order, o i full rated horsepower, 
economical in fuel and the use of oil, free from the necessity of repairs and 
so constructed as to endure indefi- 
nitely, These power essentials 
apply in a high degree to the 



In addition they are adapted to every 
power use and requirement* They give per- 
fect satisfaction under proper installment* 

They are made in several *ry[c& — Horizontal (like 
cur here shown J* Stationary or Portable, 4, 5, &, I0 h 12. 

15 and 20 H, P-; Vertical, 2. 3 and 5 H. P. 

Buying an I, H, iZ. Gasoline Engine puts you right and keeps you right on the power question* 
A complete investigation of these facts will serve your interest well. Belter begin at once by 



WRITING FOR OUR ENGINE CATALOG 



The International Harvester Company of America (Inc*) 



No# 7Q Monroe Street 



:: 



Chicago, Illinois 




FOR, THE WHOLE FAMILY 

AT SPECIAL HOLIDAY PRICES 



FOR THF ROY* 1 Gas t’annon will bring theaemo of Xmas 
1 V1V Wi+ flight, a real cannon without the danger. 

Trails with a h-irmlc^s gas, (Ires 500 idiots for 1 cent. On ho fired 
In the house with absolute security, I gnltes electrically. No poo- 
fter, no smoke, no odor. Groat for toy soldiers and forts. Price, 
complete, Deafly boxed, $j.oo, or this ad. with (3,50 flet$ it 
to-day. 

FOR THF WOMAN* ‘Hydro-Massage,” a perfect 

1 VA AUJj “* viUAii* mechanic^ Mnasa ire Vlbraror 
for regular use in one's own hiimt No complicated electric 
ilt?% Ice. but good old-fashioned water power from your own 
bath room faucet runs it. Its regular use every morning 



jr w bath mom faucet runs it. _ ___ 

UsK^iT given a superb complexion, removes lines, Invigorates the 
Vv'.w sculp, and makes yon feel like a new person, Also great 

«rmuur™w.u* * after shaving. Price $mM complete $12.90 end t his ad. 'iH^BDnr/ 

Little wonder ttutor Mctor. got b It. Absolutely guaranteed. 

FAR THF MAN* Oifr Matchless Cigar Lighter is the only Cigar Lighter which will 

rt/I\ IOC lUiill * always work anil will never fall [n wind or storm. “The harder it — p -" 

blows the brighter It glows,” Price complete, 75 cents. With this ad. 65 cents, Malclil«&a Cigar Lighter, 

FOR THF HOfflF* J? ur J* 1 ™"® ’'Llt(leWonder“ Water Motor Household Outfit win bring cl Plight to all. The 
I vl\ i I1C nt/lUC. handiest bit of machinery in the world. Grinds, sharpens, polishes uveryihtng about the 
house, runs sewing machine, cooling fan, small dynamo, bottle washer, eg j£ beater, and 2b other useful devices. Satis- 
faction euanuitpod. Regular pi Ice with this ad, motor, emery wheel, huffing wheel, polish Eng wheel, power 

pulley, silver polish, and stosl polish for S3. SO. 1 

In selling tho above articles wo give our absolute guarantee that they will prove exactly a* represented or money 
refunded. (iur advertisement would not appear here In this magazine unless, we kept our every promise Your order 
to-day will he shipped Immediately, hi l! I descriptive matter on request. 



Warner Motor Co 



Dept. 14 

Flatiron Building 
NEW YORK CITY 



SEAVEY MITRE BOXES 



Utica Round Nose Burner Ptier 



A handy tool in the .mine, in the office, in 
the study, when on a hunting or hilling 
trip. Convenient to carry in the pocket, / 

You cannot f why realise it! value until jf* 
you have used it, then ynu will nol / 
part with it, J 

Have you eto|ip^d In think wh-.ii / 
an, acvepLabk CHRISTMAS giH / ., 

it would make? You have no* 4 / 

Irieud hm a hat wualil be highly / -{ 

pleased with *ucba present. / 



Dm be used on toj i of 
ladders, scan olds or in 
any place v hen- a mi- 
tre box] ere- 

jpiircd. No,- ^ ^ 

I rS in 1 n I n j: l _ ? 



trl 111 in ] ng 
with chisels 
or planes, 
no rubbing 
with sand 
paper hi or- 
der to got 
a perfect 
joint. 



If your dealer Jin* not j jut 
them ire wLU. sewl it to any 
addraix in the U, JS, t»\ n. - 
eeipt of price* , 

Regular Finish Black jM 
Handles, Polished J/&" - 
Head, 70c Each j^r ^ 



UTICA 

TOOLS 



Foil NtcM Plated 
$1.00 Each , 



Any (To 3 a Cut or 
Hand Saw can bo 

iisad 

Any WWilh or 
Depth of Moulding 

Prlee$ 2 . 50 eick 
or $2 00 

and this **&&” win 
get one. 

Packed In neat 
pasteboard box. 

Smith & 

Hemenway Co. 

IDS'! I A Daanc Si. 
m VOW 



I Are Cnequeled Jn 

QUALITY, 
DESIGN tod 
I FINISH 
I Tiike no Substitute 

If your dealer 
has not yut than 
iVI'ifC w#. 

jEVEjff TOOL CimSTHB 



Every I»E 
CiirmtMdi 



WRITE FOR COHPLCIE CATALOG 

r Jtica Drop ForgeS ToelCo. 

73 Genesee St., UTICA, N* V. 



V 

k 



EDUCATIONAL. 



STUDY ELECTRICITY AT HOME- A complete 
electrical course at home, containing 30-pagc detail 
book, 220-page test book, 200 experiments and over 
2 00 pieces of apparatus. Price, complete, only $5.60. 
Catalogue '‘PS” explains thl-g find other remarkable 
offers- Thomas M. St. John, 84S Ninth Ayl\„ New 
York. 



TRIGONOMETRY SIMPLIFIED* 50c; Lutes and 
Cements* 10c; Cement- workers' liand book, SOc; Show 
Card Lettering, $1. The .National Book Co., 211 
Euclid Ave., Cleveland, Ohio, 



FOE £ A Ll-I — Practical! y new set Cyclopedia Of Ap- 
plied Electricity. Five volumes; % Leather binding. 
Cost $10. Leaving town ; will sell for $0* Address 
*F. E, S.) 1150, Popular Mechanics, Chicago, II L 



ENCYCLOPEDIA — tC brand new volumes of "En- 
cyclopedia Ameficana" at a bargain. W. M* Paige, 
Traverse City, Mich. 

FOR SALE — Cyclopedia of Engineering. Four vol- 
umes. Bound In morocco leather. Nearly new. Cost 
$li). Will sell for ¥5. Address IT, L* U.) 1158, Pop- 
alar Mechanics, Chicago, 111. 

ARE YOU MAKING Jess tban $35 or $30 per week? 
Mechanical and Structural Drawing taught by ex- 
perts. Send for circular. Low tuition, Including Free 
Books, Drawing Instrument, etc. Columbia Corre- 
spondence School, Ifrexel Building, Philadelphia, Pr. 

"LETTERING," 35c; 'TINTING," 30c. Dimen- 
sions of Pipe, Fittings and Valves. SOc. “Wire- 
less Telegraphy," 30c. Browning's Industrial Mag- 
azine, ^ months, 25c. Browning Press, Collin- 
wood, O, 

LLi:rTitOcitAFT7o3 Griswold St.. Detroit, Mich, 
Most practical electrical magazine in existence. Cor- 
rect methods and diagrams in wiring and construe- 
Mon work clearly presented. Sample copy sent for 

10 cents. 



FOR SALE — Or Exchange — Complete electrical 
course. Including mechanical drawing IT. C, S,) t for 
show card writing course, cash or runabout- Ad- 
dress 1103, Popular Mechanics. 

FMlt ACCURATE FLAG HISTORY secure “The 
Story of Our Flag," A handsome volume giving an 
Accurate and complete history of the evolution of 
the "Stars nod Stripes" from their original state to 
the present emblem, and a biographical sketch of the 
Hag mother. “Betsy lioss." The various colonial 
flags used throughout the war are shown, together 
with their origin and significance. AN descriptions 
are accompanied by full-page plates showing Hags in 
their true colora. The volume makes ap ideal ClirlFit- 
maa gift for any true American, Went postpaid upon 
receipt Of $ 1 by publisher. Addle Guthrie Weaver, 
4742 DrcJtel Blvd.* Chicago* 

ENGINEERS AND FIREMEN, fiend and get a 
copy of Talley's Handbook, In it will be found the 
questions and answers asked by examining boards 
throughout the country. Tulley* being a member of 
the examining hoard of the dry of St. Louis for 
eight years. Is posted* Tulley'a Handbook is only 
$3.50. Money back If you are not satisfied. Henry 
C. Tulley & Co,. Walnwrlgbt Bldg.* St. Louis, Mo, 

STEEL SQUARE POCKETHOOK, 50 cents; Folder, 
Third Edition, Leather Case, 25 cents; Designing, 
Sixty Illustrations, 25 cords ; all if ordered at once, 
75 cents. I>. L. Stoddard* 32$ W, Raymond St., 
indlanapolts, lud, 

CONDUIT WORK for Electric Wiring. A practical 
booklet showing proper methods of Installing conduit. 
Mailed for 10 cents. Electrocraft Pub. Co. T 03 Gris- 
wold St., Detroit, Mich. 

START A MIRROR "FACTORY— AY e teach and 
trust you. Sftmplo and particulars. 10c (none with- 
out). Hullinper's Mirror School, Fran eesvl lie, Ind* 

INVENTORS — If you are an Inventor, send for 
nur free Booklet B, containing a list of "What to 
Invent and What to Avoid: "Patent Facts vs. 

Patent Fancies," and "The Inventor’s Harvest 
Season." Address Patent Bureau, Popular Mechan- 
ics* 1G0 Washington St., Chicago, 

TELEGRAPHY— Circular free Wonderful auto- 
matic teacher; five styles. $2 and up. Omjilgraph 
Co., Dept* J,. 39 Cortland t street. New York. 



STRONG YOUNG MEN, good eight and hearing, 
for firemen and brakemea on all North American rail- 
roads. Experience ini necessary. Firemen $100 

monthly, become engineers and earn $200* Braketnen 
$75, become conductors and earn $150. Name posi- 
tion preferred. State age* Hend stamp. Address 
lioi 1103* care Popular Mechanics* Chicago. 



FOR SALE. 



FOR SALE — Lrunswkklialke billiard table with 
complete outfit of halls, cues, racks* etc. Everything 
in first class condition. Coat $300. Make me an 
offer. Address 4742 iJrexel Blvd,, Chicago. 

FOR SALE — “Two-Minute" razor hones, Sharpen 
your own razor in two minutes. Makes shaving a 
pleasure. Ontv hnne pot requiring skilled barber to 
use, Lasts lifetime. Makes the old razor you have 
thrown away good as new’. Delivered anywhere in 
U, S-i 75c* Try It, If not ns represented coats you 
nothing. People's Mfg. Co., 10 Hone St.* Pendle- 
ton* I rid. 

FOR SALE — 2-3 11. I 1 , gasoline motors, 4 cycle, ace- 
ond to done on the market ; one 4 and one 5 H* P. 
Holley motor* C* Franzenburg, 57 Holley Ave*> Brad- 
ford. Pa. 



A BARGAIN In Gasoline Engines* We have six 5 
II. F. vertical gasoline engines which we bought from 
a bankrupt Bale, all new* WIU sell them very rea- 
sonably. Write Northwestern Steel & Iron Works* 
Eau Claire* Wla. 

TYPEWRITERS — All makes, entirely rebuilt, guar- 
anteed as good as new. Finest actually rebuilt ma- 
chines ever offered. £15 up. Sold or renti^d any- 
w'herc. Rental applies on purchase, Rebuilt Type- 
writer Co., Sixth Floor, 85 La Salle St., Chicago* 

FUR SALE — -Brand pew 20-incb Foot Power Baud 
Saw* Saws wood, metal, bone and rubber; 10 in* 
wheels, 6 In. between frame and anw ; 30x30 In, 
wooden table; bracing tongs and clamp and one saw 
blade, *4, % or *4 inch wide* Price, $30.50. L, F* 
Grammes & Sons, Allentown, Pa, 

WRITE 3257 for bargain llat of flue tools* wood 
and metal working machinery* 



FOR SALE — 500 steam gauges at $1.00 each ; 25 
10 II- I‘* steam engines at $lu each* Send for list* 
*1. L*. Lucas, Bridgeport, Conn* 



FOR SALE— Thirteen -inch W. F. & John Barnes 
lathe, J’irut-eluBS condition. If interested write for 
particulars. J. W. Spence* Racing Wig* 



MODEL AIRSHIP, 50 CENTS; complete act of 
blue prints and directions for making inexpensive 
and easily made model airship. This little machine 
offers a splendid opportunity for at tidy lug the fasci- 
nating problem of aerial navigation. Of profound in- 
i crest to the master mechanic ns well ns the amateur 
ex per I men teT. I\ Gtinz, 518 South Fifth St.* Minne- 
apolis, Minn* 



FOR SALE— Oliver Typewriter; cost when new 
$100* Is just ns good as new today, and will be 
sold at h big bargain* ns we need the money more 
than the typewriter* Send stamp for sample of 
work and price. No stamp — no reply. G. I,. Patter- 
eon &. Co., Chicago, HI* 



FOR SALE — Twelve-Inch patternmakers* lathe, 
$18-75; 30 JL P. gasoline engine, $2i>0 ; new 32x00 
automobile bodies, $0.50 : 32x84 steel auto frames, 
¥5 ; rear axles and cases, $3 — all three for $15; 
Brazlne spelter* 25c; welding compound, 7c ; 12 

small taps. 7,7c; 23 small drills, ¥1, all different; 
gold, silver or copper bronze powder. ]0c ounce, $1 
pound: 2- in. boiler flue expanders, $1,03; fl-ln. Still- 
son wrenches* 60c; 8-In., 60c ; lfMn * 75c; 14-ln*, 
flOc; 6-in. alligator wrench. 8c* Job lot list od re- 
quest. Western Tool Co,* Lansing, Mich. 



WANT A GUN 7 If so, write ns for prices os 
Stevens' world renowned guns which we are closing 
out at greatly reduced prices. Here la your chance 
to get a gull at a bargain, 1162, care Popular Me- 
chanics, 



FOR SALE — We have on baud a few of our 2 , 3 
and 4H.P* two-cycle Marine Engines which we will 
sell very reasonably. Write Northwestern Steel A 
Iron Works, Eaa Claire, Wis. 



FOR BALF — Engine InthP, swings In,, takes 
25 in. between centers. Complete with full set 
change gears to cut nil sisc threads, 3 to 40 In.; 
price only $3D.50. Address L. F. Grammes & Sons, 
Allentown, Pa* 



FOR SALE — IQ-in. screw cutting lathes at 
wholesale; also tools. Send IQ cents for set of 
Magfc Rolls to Tibbetts, Putnam. Conn. 

FOB SALE— -(1,000 cash will buy new, hlgh- 
speed motor airship, ridden by me several exhib- 
its, New York and Texas. Patent portable gas 
works included. All good condition. Any *tse 

airships or gns balloons built. Carl E- Myers, Balloon 
Farm, Frank fort, N. Y. 



TO EXCHANGE 



FOR SALE OR TRADE — A McIntosh bl unlal stere- 
optleon* In good condition. Will trade toward good 
stamping press and sub-presses for same. C* A. 
Hoffman, Minneapolis* MlttD* 

FOR BALE — 2 II. P, gasoline marine engine, or 
will trade For an Edison Home Phonograph or a Win- 
chester Rifle. I„. I‘esha. Marine City, Mich. 

FOR SALE OR TRADE— 2*4 It. F* Horizontal Ons- 
ollne Engine for V* to 10" Barnes Foot Power Lathe. 
Send for bargain lint, Second hand automobiles. Box 
503, Burlington, WIe. 

FOR EXCHANGE— 5 U. P. holler and 3 IL P, cd- 
glne : 40 Eight dynamo* liunpu and wire. Want sec- 
ond hand automobile, five passenger preferred- Ad- 
dress JOdO, Popular Mechanics, 



male help wanted 



WE WANT an energetic, honest man who desires to 
Increase his Income (luring spare moments or after 
working hours to represent ns In each city and town 
where we have no local representative; considerable 
money can be made with little effort, as w“ have the 
largest mul lineal selection of Diamonds in the coun- 
try to eider; write nt once for information and have 
territory reserved. Mitchell & Scott Co.. 1131 Cham- 
plain Bldg*, Chicago. III. 

LOCAL UEPRFSKNTATl VII WANTED— Experience 
unnecessary If honest, ambitions and willing to learn 
our business* thoroughly by nmIL Largo Income as- 
sured, Write for full particulars. Address cither 
office National Co-operative Realty Co., 8 1 Athenaeum 
Bldg., Chicago, III.* pr 81 Maryland Kldg,, Washing- 
ton, D, C. 

WANTED — Mechanical salesmen to handle terri- 
tory for sale of new boiler room device which sella 
for $50 and pays for Itself In a abort time, fir^at 
labor saver In boiler room. Every engineer wants 
one when he sees it. An unusual opportunity for 
good men. Address. iiri2. Popular Mechanics. 

CREDIT GIVEN TO EVER Y BODY — -Our big cam- 
log of borne furnishings or sperlal stove catalog free 
upon request. Write unrl get on r bargain offers. 
America's great housefu misters, Straus & Sckraoi, 
1020 35th St.* Chicago. _____ 

LEARN TO WRITE advertisements ; you can earn 
$25 to $11)0 per week. Bend for prospect us. Page- 
Da vis Co., 11- Wabash Ave,, Chicago. 

ELI-]i TUICaTi MAGAZINE offers big money to 
hustling agents. Prefer those with electrEcnt knowl- 
edge. immedinte openings. Address HOT, Popular 
Mechanics, 

LEARN SCIENTIFIC BUSINESS LETTER WRTT- 
ING bv mall from man who built up haif-a-tnlIHon- 
dolinr business. Big demand for good correspondents* 
Send for pm pectus. I ‘age Duels £ehonl of Business 
Letter Writing. Dept* 112* HO Wabash Ave.* Chi- 
cago* in. 

AMONG THE EMPLOYERS who secure technical 
men through ns nre many lending Contractors, Engi- 
neers. Railroads, etc.: ho non of them need men ko^c 
for responsible positions. Write ns today ; service 
strictly confidential. Hapgoods. 305 Broadway* N. Y. 

AGENTS— WE HAVE AN AGENCY proposition 
that will Interest any factory foreman, or any honest 
man w F ho w’ants to make n llit'e on the side without 
much effort nnrl who mixes w’tth men that use tools. 
Write quick for details and secure exclusive territory, 
Orr A Lockett Hardware Co., Dept. "T." Chicago, HI. 



WANTED. 



ENGINEERS. ELECTRICIANS, MAN AGERS OR 
SUPERINTENDENTS — Did you ever try to do 
something in your line of work Eind get stuck; 
then sit up late at night, reading books, data, etc., 
trying to find the information that would put you 
right, and go to bed no wiser? Next day say, “I 
wonder who could enlighten me on this subject," 
If you send me one dollar I will give yon the de- 
sired information correctly, and written in plain 
language, or sketched so that you can understand 
It. 1 have had H3 years' experience In above pro- 
fessions. and am confident 1 can supply your 
wants. Give me a trial. If you think you did not 
got your money's worth. I will refund it prompt ]v. 
Address Geo. W. Rlcliflftlstih, M, E,„ 21 SI \\\ 24th 
PL, Chicago, III, 



WANTED — CUNCUFTE BLOCK MACHINES and 
mobls (second liundi. Give make, vomlitluii, price 
and full Information* Address 1151, Popular 
Mechanics. 



WANTED- — Small 1 at lie suitable for model making 
and E-mail work. Give pitrilenlnrs, S, tJ* Hull, Mob- 
grove, Pa, 



EVERY ENGINE w’orks better when packed with 
Eureka Packing. 1 ' Your dealer will furnish it. 



WANTED — One generator* ZT* to 100 lights — 10 
C. F. One engine, £ to 10 II. P. Mill exchange 30 
water wheel for either ahove or sell. Maumee Paper 
Co., Maumee, Ohio, 



MODEL MAKING AND CONTRACT MANtTAC- 
TL : KI NG for Inventors* Lowest prices. Send draw- 
lugs for estimates, Murray Engineering Co,* !hi47 K 
St,, Washington, J). C, 



''THE NOVELTY NEWS'— AN IDEAL ILLUS- 
TRATED NOVELTY TRADE NEWSPAPER* Es- 
pecially valuable to Manufacturers' Agents. Manu- 
utcUirera and Dealers In Novelties, Mail Order, 
or anyone desiring to keep in touch with nlL kinds 
of money-making novelties. Trial 3 months, ten 
cents. “'The Novelty News Co.," 604, No, 1T1 

Washington St,* Chicago. 



WANTED — Kodak, printing and developing outfit. 
Address lift]. Popular Mechanics* 



miscellaneous. 



WIRELESS TELEGRAPH T XST ROME N’T S — Roys* 
make ynur ovn Instruments ; 25 cents In silver brings 
you full directions for making 1-tnch sjpnrk Induction 
roil* Including bine print*. Auburn Utility Co„ 7044 
Emerald Ave,, Chicago, EL 



DANCING SKELETON with catalogue, eight cents. 
Morse Novelty Co., Newark, Oliio* 



FOR BALE — I Aiger marine pistol, 510: 14-hp, 
steam engine and boiler, (22. Alfred Born, 2S 
Starr St,* 'Chicago. 



MONEY IN NOVELTIES— Our advertisers and 
renders are looking for good m-w novelties to put 
on the market. They have money for the right 
inventions in utility, amusement and advertising 
novelties, What hnve you got t hat's noru]? Reach 
this field through "The Novelty News, 1 ’ 17t Wash- 
ington St., Chicago, Trial m A months. Hi cents, 



BOUND VOLUMES OF "Fopulnr Mechanics" 
for 1006. We have on hand u few volumes hand- 
somely and durably bound in half leather, with 
complete Index included — price prepaid Jii. Popu- 
lar Mechanics, ittfl Washington St,* Chicago, III. 



WE WANT A HUSTLING AGENT In VOUt town 
for the only automatic shears, the Sheer-Cut Sbear^- 
Best whears, best terms. Credit given. Novelty 
Shear Co,, Dept. II, i$4 La Balk St,, Chicago. 



IT WILL BE OF MUTUAL 








EARN s 80 TO S I50 A MONTH 

WANTED — Young Men for Firemen and BraKemen 

On all Leading Railroads and on Now Railroads build 
lug in the west. Experience unnecessary; rapid 
promotion to the post ot Engineer orConduc 
tor. Posit ions secured as soon as 
If you want to be a Hull road Man. 

Coupon and send in today to our nearest 
office for full particulars- Write name 
and arid rose plainly. Hundreds of 
positions now open- Address 

NATIONAL RAILWAY 
TRAINING ASSOCIATION 

OMAHA. NEB,, 

OR KANSAS CITY, MO. 



TOO LATE TO CLASSIFY. 



FOIL SALE -Silver plated Conn cornel, good eon- 
rlltion. with mtaihnLcntH. Leather case. All a 
bargain. J.. C. Hanoi, Warsaw, Inti. 



AUTOMOBILES AT YOT’R OWN PRICE— Our en- 
tire stock of slightly used and second hand machines, 
which have been taken jn trade, will he wold at once 
regardless of price. Never was sutb an opportunity 
before* Don't in Ess It. The starin Company* 72-74 
Main St. T North Tonawauda, N. Y. 



FOR SALE — Second band peat much lurry. E, H. 
Watt. Hollister Bldg., Lansing, Mich, 



Wilts for OU.T fme iKiotlfll — 



“HOW TO BE A 
WATCHMAKER” 

Slime's School ot Wole h making 
903 Aloft* Building, 

■T, PAUL, * MINN. 



BE / A 

WATCHMAKER. 





SPARKS THAT “SPARK" 



If yiiq uFsirt jm t latte 17 to t urn Ith 
hii.sk 1 13 -iJ of pj.&rfcti lltal get all JkMiI- 
LLb Jjowtr out uF yraqr n-nEor rai tir 
nL inilill p.n A p fj]fl. BiHs rj Charge 

A dTnnmo rik'lit on ; mr r.^r shut 
kCSJI*- (h.^ fraU'lMlSS ftlwAJ 1 ’- full Alirl 
heij-ij' ti> fnrnlili a it mug, s u m c«r- 
rwfit. 

Write RKtif for full information. 



DAYTON ELECTRICAL MFC. CO.. 179 St. Clair St., Dayton, 0. 




CROOKED LEGS 

If your Sees st* crooked wft&r oar populnr 
formis ami rusks them app-eRr ptraicrit, trim 
an d alyl leh . They 1 te> ap pll ml an rl wnr n with ■ 
out tremble or aounjanc-H'. Titer pensive, dur- 
able and comfortable. Patented July 10, 1906. 
TTotTIl be delighted with them, Prepaid (3. 
Booklet f roe. w r tte tTKlay . 

The A-f Cdi, Dent. M, Willlmentk, Conn, 



IF YOU WANT TO EARN MONEY 

here ii your chidci, We offer $25,000 In Cash Prizes far iheic 
whaiCCicrc lubacitpCimni for Ihc I wo ^Jtaiest m a e a?, i n e eluhh-ipy oF- 
fer* of th* I* non, Success and Tramps Items O'tmpamnn, 
each For > iu.il year. S'urwew, iT r ewuiit’is Hmw Cwnpantim 
and Review of Revietm, Jj.on, Pmei are la id di don to m liter iL 
commiiiioa on eath order. Tbe« clubs almost sell theinwiret -Some 
earn $ioo a w«lt T many m much *■ |;o, Can use til your time or i 
part of it. Write lfl~di¥ For pinkulin, before youi territory ia taken, 
1* SUCCESS MAGAZINE* rj WilMngton Sq. E., Net* York City. 





For Catalog 



Sign the coupon 

and get the Marshall eato* 
log listing the finest grades 
diamonds — Murab all ’T 11 
perfect in cut and color, 
pure while and of such a eclaiL! itlng beauty 
the so-called "'highest grad a” curried by 
of all jewelers look dim in comparison.— 
TI T ^A our catalog tee send you our discount 

Quoting priest that wiff <SU 3 t/*IU 6 'E you* 



331 * Off 



Th e tf 3 ic d iscou nt direct to ail — 
including thu&n who buy on terms. 

Hare are three special oFfera— a heauttfnl 
solitaire, a twin ring and a throe stone 
rinif, all Marshall HL F” ffrade diamond uj 
jit I MS tio, KO a [t d Flri. Tern I ft *3, If 6 an d n ft 
man t b ■ cajth 1 a In day »«l.efl,IK.20 an rl fu£ Jft. 
Th^.se mhitu (d be- at'tiJi lobe appree-iaUil. 

Your choice of a diamond shipped 
on approval* prepaid* nothing to 
risk, nothing to pay until you have 
satisfied yourself after examination. 

CanflJilerlnK OUT value# "e are glad to 
ship without de|i[>rilt to reap* ms i hie | ili Uoa. 
CoiiipH.riH.iYnK jirorp, alii we want you 
to iuuiu cum par Isons with your on a t'yen. 



SIGN this coupon * * 

Van tn-t-J hot hnfhi r wll h aendlqr * letter- Jil#t / 
write your nam o and artik jilnl u i v o n i [m r«« pqb jt (Jfr 
put J a en v-61op* and »tal |, Do not bny a <11 aid und 
uncil you hav-B eeon the MaruhelL catajog: n,tid * 
HarMli«UdlKO<int kFlOl-i und havewi 
v*l u el BIkh the foil prut NO W L tir 

Geo. E. Marshall* Inc* - 

W. 9 r Iiydo*Jr.,Pn?B. A.B.TrUe^co. ^ + ^y' 

Chicago* 111* 

Be iurc to get the 

Marshall catalog 

BEFORE 

y-.fcuy. J 







please mention Popular Mechanlca when writing to advartlaers. 




3f|\ If you are a Carpenter, Builder, Drafts- 
hw man. Architect or Mechanic, this is an 
£7 unusual opportunity FOR YOU. Without 
m leaving your own home or losing a minute 
|f* from your regular work, you can make 
■L yourself complete master of 

your own trade. Better still, it 
v. ^ does not cost you a cent to try. 

Cyclopedia of Architecture, 

Carpentry and Building 

Ready fa? Delivery December 3frt, 1906 

Ftvevo(innea ( S6fl0f»giE!i.lKiiind m red Morocco leather. inarblod 

Ml|p»p IMJU 1 UuHtmlLoiifl, consiistlhtf \>1 fLlll-jHtqee (lluti'K, detall^.MKttonfit otv. AIho 
tables imii valuable tonnilln*. PTt'fwiresi by n or no(e4 

w r Iters. RLH'h ajs t r^nL T, Hh'hIuriui. Author fif M m Lyrci I 'arpno |i*y , 
Xci The (Stwl tkjn nrt, ttf.,. n ei it Jmin^ Plants tlfflct? *>t fhhH'r* M mK 

j-vJ o VnliltHt Wuh1npt>n t D. 0., radi n ppwlallpt In, ]i:-< |uit 1 h'lilsr 

■l . tine, 3ui»ptan* anted bv u-.nt ipti^tiong to tmblc tho reader to 

] □ Q O test lilB know led ko ,>f the taJbjdcl. 

0 c c Ffcc Cotualtini PrivilcEC 

□ a a Every purchaser is entitled to one year's free member- 
ship in the Consulting Department, com posed of ft staff of 
-r~ fl in es pert builders and engineers, to which ho may refer any 
U * “ questions pertaining to subjects that may arise in bis 
f ~ ■ daily work. 



ybo regular price of the work Es f .30.00. To- those who 
order now,, before wq k-o e ftl-ks. we will give the ben eft i of 
the saving we can ruaky by printing a larger edition, and 
will mi the price in. half, You need uot pay one penny in 
advance - she books will be sent express prepaid on December 
31st for Five Doyt Fiw Euniaitivn. Then if you want to 
keep theirs send us f-I.W and pity $2,00 a month until you . 
have paid ?15.@0 in all — the special Advance Offer Price- f 

Brief TaBle of Content e yT ^ 

(.’arttf u try, fefalrlniUtlin g. s*m ieri ii t* ntleneo, fcnti mat- y ja^<& ■ ■ 

Jnjr, Cotj tracts. . in- i j 5 w ntf i .V.niriiels, / X i? 

htrenurtb of Materials, Steel L'lin-truelluiu Rdn- .v _5 

forced t liineteie Construction. M. i lmn teat lira w- Jj' ^ - 

lit «■,. Aiehlteeturat Drawing IVi-;..- -tlva Draw- , vf *' 

I rig, h-'Uiulal iim, Mfufloiun 1 , Wiring _Cr X X ■/ X - .w ' 

i . - r fujil-i. Hii ft; I jit \ j* rn if*, ete, , liu m us au , -j? Jt 

Kt«iu - fitting Hearting, VchuifUIqd, y -o y 

tornhv work, Kky-JL^Ja lV., r fc H itwi- X y- XX XVXX 

ing eto, / ti' 

X X Ley X X 

X X Xv X y 

< •• : •■ ^ XV 1 ^■’V'X’N ' 
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Please mention Popular Mechanics when writing to advertleer*. 





THE GOOD POWER 

Should be simple, easy to run and keep in order, of full rated horsepower, 
economical in fuel and the use of oil, free from the necessity of repairs and 
so constructed as to endure indefi- 
nitely* These power essentials ap- 
ply in a high degree to the 

GASOLINE 
.ENGINES 

In addition, they arc adapted to every 
pnwer use and reqvii remen t. They give per- 
fect Satisfaction under proper installment. 

They are made in several style* — Florizontid i like 
I eul litre shown. 1 . Stationary or Portable, 4 ( A r 8, 10 r S3, 

IS and 20 H. P.; Verlitul, 2 t 3 and 5 \ l. P. 

Buying art I. H. C. Gasoline Engine puts you right and keeps you right on the power question, 
A complete investigation of these facts will serve your interest well. Reiter begin at once hj 

UBiTiM r. FOR OUR ENGINE rmrnr. 

The International Harvester Company of America (Inc*) 

No. 7Q Monroe Street « ” Chicago, Illinois 






Over 30*000 labor savin pit, 
money saving artifice for Lbs 
Hibop, home nr farm, ftillj 
Illustrated* described ami 
priced In cuir u^w GO it 



S 



4 se eatftloe. No. til. 
l*o a larger variety of me- 
e him le a* l nals of all b Juris 
: l r liivver [lrit^D than here- 
tofore ulinwn Lm any catalog 
ever public bed. 

No mechanic should In? 

without IhtH r r I Lus b I (i bonls. 
If you have not rereived our 
catalog, write ns to-day and 
it will be i?ent yon free «f 
chart: e. 

Send for mvr new prem 1 - 

ti m iltil , ronfidulbv HUH use- 
ful aru| valuable art tries 
l_- ; v-'n away free, most wonderful offer ever made. Send 
for it te-dity, 

freight Rates are lower from New York thofi 
elsewhere ... BUY IN NEW YORK 



White, Van Glahn & Co. 

Dealers in Reliable Merchandise 

Since 1816 

30 Chat bam Square NEW YORK CITY 



OLDEST MAIL ORDER 
HOUSE IN AMERICA 



“YanKee” Tools 



The ae we at, cleverest and most sat Is. factory in use, 
and ihe first to be offered also reason able a price that 
every up-to-date mechanic could buy tool* of their 
quality and character. Other tools are very pood too I ft* 
but, l ' Yankee:" Tools are better, sold by leading dealer® 
in tools and hardware, Ayl* dealer to see them. 




Ratchet Screw Driver Mo, ID and II. (8 SJrcs.) 




Rate Eiet Screw Driver No, 1 3. (Hi Sires.) 




Double Spiral guUhct Screw Driver No. 3 D mad 31 . 




Automatic Drill Mu, <0, 41 and 44* 



- 




A a Ip ta Hie Drill No. 42 . 



"iff ~ 




Reciprocating Drill No, SO, 

On r “Yankee Toid Honk" tellif»ll about them. 
Sent free on request ljy 



NORTH BROS. MFC. CO., Philadelphia, Pa. 


















“We Analyze Everything” 

EXPERT WORK AND M AM UFACTURl NG 
PROBLEMS A SPECIALTY 




The Bryant- Miner Laboratories 



"HYDRO- MASSAGE” 



after shaving -w^thing like it 




i r i ■ 2'© el) lant Lh ji. jn-rfi-rt ni8^ ( J hi jitnr fnr p«ir own hwm.6 
,il u J.iir price; n-; cmnplE Lite i . ind expermiTa electrical de- 
vice but (ddfsi^htoncrj wut&r puwor irom your bath 
niinu fiiifli't't. Driven hy Met °MTt|e VnpJef" water 

nmlor which iittwiim directly to your bsitb room fnacet 
Never net* mil nf order. Ccwt f if operation is norbliuf. Beet 
of nil it Is In ynor own hnnio to be nseii when yon Hike, 
v t , irutit who J, si ^ rr Led ''Ilyilro-nSJii^n^e” ftfter hG niofn- 
In^sbjn-c would fnreffo the delightful eTttaiUrnl inn stud wide- 
nwubs fevlme which tViUow^ Iek regular use will Hire your 
fa.ttr ii Anything will. 'J'hft hksil moral a a 

tnlfhneBftaH well ma il health InTi^lment, 

>itt woman with "Hydro among Ler toilet an- 

n<-iri need ■§ to tear return! nf? idrtjjdays- Smcmtlie* nut linen 
Eitsd wrinkles a? if by ningJo and leinrrs the 'kin soft and at- 
trufllve, Hanhdiea rauaculicr sure no*. Boothes the nevw, 
haven the huir jtEJtl tmiiuilfl^ the complex: tom. Klet'tr n nt vh 
brutom met from &'■'> to *lui. ''Hydr’mMN.RHegtm mTiiple-re 
wiih The Water Motor *15. W. Send check, nr xuimey 

order to -d ay . It '8 ll n e !! 



3 55-35 7 Dearborn Street 



CHICAGO 



WAKNEP MOTOR COMPANY, DcpL 1 Flatiron m ^ Sew York CJI> 




%r \TK GT Alt ANT]-: E- 



Will Wash Bottles. Run Cooling Tans. 
Polish Silverware, Sharpen Cutlery, And 
many other uses. 

\W ;i]>o it li:l routes this motor to he 
tail ter and will j?ivt- more power titan 
any other Faucet Water Motor, 



‘ >&*&&&** -/ Refer- 
ence r 

k <f. I >■: -i , IlnU'MU i t. * : 

■h. i r.l l. S Ha 3¥ 

‘-h S>:w Yi* 1 :K Cett, 



Bor^EHoi.nusE 

>-ii*r|M ii tTuLve-1-, ut 

Fslchctt. .Ufa : run 

Se-wtng Mftcl.iric* 

C.A1H FOSTER — Situtcp- 
fd E i. ■■ 1-, I'iiirie liil?, "U ywl \ 

p ? * w K n 1 1 e p mu — — r— it \ 

Livl I j+r. *1f , 

BUTCHER — PrLiw* > , 

OJeavcra, Bialdi«r y\ti /r'Sjp^ 

Ktiiie*, Spl liters, cl •: . C fCIft Tr 

jyB'l't.HL I'nftib Me- "- £•/ ,.*/ 
tall, f'Jfl l.ilhi-n arid ' 

£rtli*r snxiH m*(di i-n-o* t fJL I A,\ 

f A t K K l, Ii - ii u n Iw ^ J I j V\ 

Orfiriti i y rr-rart-HI Fit |af i Ne 

[dtJH:’F,R\ i[u&tiit- «|l l 

rrt Min-, ffe I i 

FAltMfr.R -ttiiiiCfLiarOP, 

Tt-aiihi Selkftrfttmni, }l*-r&u _ , T'L^ D j 

Clijiaiios ''Sui'hlaie&i ctr. pi j 

i i t HER I’SFfi i ^ U 

jour denkr or vrriV? fur def^? 

bwtkt TT~ 

p r | r p lnrludlngf 

I I H m e t y , 6 f 

FolSdhlnu acid Pulley Wheels, Paneet 
CJonnerllott, -Ciibe SIIte t Partl^h. + .., 
Of ffh *■ A h ml this ‘"ad” will 
J-J DU j|,hi H Motor comiilstip 

Bottle WLfcuhlnjt Attachment r .| 

wmtne for. frt.e ucmyht.et. 



DIVINE WATER MOTOR CO- JOB-UO Euacs St., New Yctk 



Utica Giant Button’s Plier 




The strongest, the handiest, the most 
powerful and the easiest cut- 
ting tool of its kind. 

Can usvti as a pipe grip, a ilat-nuit 
p!i(tr. and j wire duller. It IlilAi fiiut 
wire cullers, two nl which 
designed ciuE l be wire is held 
hiccn the jaws after Cullintt, 

A Handy Plier That Every 
one Should Have 

I £ you r d ea ler doc * 



price. 

in, , , , . 30c 

0 

8 in . . . 50c 
10 in, GSc 



IS 

OF OUAIITY 
AM STAMPED 



■ H.ADfc HARh 



Only the genuine 
bear this mark, It J s 
a guarantee of quality 



Pf'rife for jPjVrr Pi si mi Sir y 

auJ C&tahg 



Utica Drcp Forge & Toot Co. 

T 3 Genes e© UTICA. N, Y. 



?a 







